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Let Scale Get The Start You 


If you had an engineer who was carrying out into the ash pile 
15 to 25 per cent. of his coal unburned, what would happen to 
the poor man? 

What’s the difference if it goes up the chimney ? 


That’s just what you are doing with it as long as there is scale 
on your boiler tubes. 


The worst of it is, you may be in blissful ignorance that you 
have scale. 
Scale is an insidious agent. It does its work in the dark. By 


the time it betrays its presence it has wrought great waste in 
your piant. 


LLL 


Removing Scale from the Tube of a Water Tube Boiler. T U B E 


To find scale, use the 
DEAN; to remove scale, 
use the DEAN; to keep the 


Removing Scale from the Tube of a Return Tubular Boiler. boiler scale-free, keep ae 
the Dean. 
The DEAN BOILER TUBE CLEANER is cheaper than com- 
pounds and is a hundred per cent. more efficient; it costs no more 
than other cleaners and is 200 per cent. more durable. 


You can measure the efficiency of your present methods of 
fighting scale by the use of the DEAN. Suppose you try it. You 
won't lose any money by making the trial. You may make lots 


of it, by the discovery that you’ve been making a mistake all 
these years. 


Shall we loan you a DEAN, free of charge, for trial in one 
boiler ? 


Want a copy of “From Water To Steam,” as a starter ? 


Jewett Building, 
BUFFALO, N.Y. 


CHICAGO OFFICE: 
13-15 Wilson St., Finsbury, London, E. C. 


1001 Monadnock Bldg., Chicago, Ill. 
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Has Our Shipping 


/ 


Got Your 


Name And 


Address 


A Fine Brass Grease Cup A Large Can of Keystone Grease 


All we ask in return is a fair trial, on your engines, of 


KEYSTONE GREASE 


Wherever Keystone Grease is used it’s known as the ‘‘World’s 
Greatest Lubricant.” It outlasts all others many times over and is 
friction’s arch-enemy. Write today. 


See Our Advertisement On Inside Back Cover. 


KEYSTONE LUBRICATING CO. 


Dept. B. PHILADELPHIA, PA. 


New England Office—10 Oliver Street, Boston, Mass. New York City Office—96 Warren Street. 
Southern Office—610 Chartres §t., New Orleans, La. Northwestern Agent and Warehouse—502 McPhee Bldg., Denver, Cal. 
San Francisco Agent and Warehouse—268 Market St., San Francisco, Cal. Chicage Office—1210 Tacoma Bldg. 


If not, mail us the attached coupon and he’ll send you, express prepaid, and absolutely 


An Engineer's Collapsible Lunch Box 


Name of Firm...... 


Address in Full..... 


On what bearing will sample be tested? 
Its width... 


July 21-08, Dept. B. 
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Auctioneer: ‘‘Now, gentlemen, I am going to dispose of the entire stock of the Old Fogy Packing Supply Co. 
What am I offered for this roll of Antiquate sheet packing? Something fine, I guess. Sure to give satisfaction. 
What am I offered a pound? One dollar? Seventy-five cents? Come boys, don’t let this chance slip by. What 


will you start it at? Twenty-five cents? No bid? All right, pass it along. : 

Now, gentlemen, step up closer, please. I am going to offer you something special—something you want. 
This celebrated Before-The-Flood packing. There’s quality in every inch, gentlemen, in every inch! Now, what 
am I offered a pound? Ten cents? What? Ha! Ha! Well, let her start at that. Now, boys, ten cents, ten 
cents. Who'll make it fifteen? Come boys, I can’t make a sale on one bid. Who'll make it fifteen? No offer? 


Then we'll have to pass it up. 
I guess, boys, you’re out for something choice. Well, here it is, the choicest ever! A black sheet packing 


that’s a Cracker-Jack. What’s that? Is it Ebonite? Well, no, but I guess it’s just as good.”” (Chorus of voices) 
“There is no packing that’s just as good as EBONITE Black Sheet Packing. We know! We've tried Danicl’s 
EBONITE for superheated steam, high steam pressures, hot and cold water, oil, ammonia, gas, and everywhere 
you can use a packing, and there isn’t anything that can touch EBONITE.” 


OUR SPECIAL EF BONITE, of rer 


Send us a description of the worst joint in your entire plant and we will 
send you some EBONITE to pack it. If after a fair trial it fails to prove bet- 
ter than any packing you have ever used we will refund you your money. 


SEND FOR BOOKLET, TOO. 


QUAKER CITY RUBBER CO. 


PHILADELPHIA CHICAGO PITTSBURGH 
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V OLUMES have been written authoritatively on 
“| the excess cost of producing a given horse- 
power in boilers that are coated with incrustation. 
Scale one-thirty-second to one-sixteenth inch 
thick increases the fuel consumption ten to fif- 
teen per cent., and greater scale thickness means greater 
loss of heat. 


In these times of keen competition, when the greatest 
manufacturing economy must be exercised, the Engineer, 
Superintendent, Manager, Owner, are vitally interested 
in reducing these unnecessary operating expenses. 


That the boiler water troubles are being successfully 
handled by the Dearborn Company, in 11,000 steam 
plants, keeping boilers clean, and preventing waters 
from pitting boilers and tubes, the work being done 
under a combination scientific laboratory and _ practical 
engineering guidance, should appeal to the discriminating 
operator desiring to better results. 


Gallon samples of waters required for analysis, after 
which we will tell you how to remedy the troubles you 
experience, and the cost to do it right. 
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N every power plant there 

are leaks in pipe lines, 

cracks in tanks, pumps, etc., 

that can be easily and perman- 

ently repaired with Smooth-On 
iron cement. 


Not only are‘cracks in steam 
and water piping easily repaired 
but boiler cracks are just as 
easily taken care of, and cracks 
that are right in the fire box ex- 
posed to the hottest flames. 


Many engineers say ‘“ Of 
course Smooth-On is all right 
for some purposes but can it 


stand direct furnace heat P ”’ 


We have repaired boilers, 
kettles, etc., with our Smooth-On 
Iron Cement No. | that have to 
stand the direct flame and in 
every case the repair has been 
permanent. 


The Illustration at the top of 
this page will give an idea of 
how well Smooth:On Iron Cement 
No. f can withstand intense heat. 


It shows a pipe: flange which 
was bolted together, the pipe 
line during a fire dropped in a 
bed of hot coals, the lower flange 
was entirely melted away, the 
Smooth-On-with which the joint 
was packed is shown along the 
line A BC and protected the 
upper flange so that it was practi- 
cally undamaged except on one 
edge. (In the picture the un- 
damaged flange is shown under- 


neath. ) 


This test easily proves the 
value of Smooth-On Iron Cement 
No. I for boiler repairs. 


Remember we make Smooth- 
On for various places and for 
various uses. It is the engineers 
greatest help on account of its 
adaptability to suit various con- 
ditions. 


We would be pleased to send 
a free copy of the Smooth-On 
Instruction Book to any engineer 
upon application. 


SMOOTH-ON MANUFACTURING COMPANY 


JERSEY CITY, N. J., U.S. A. 


Chicago Warehouse 
61-69 N. JEFFERSON STREET 


English Branch 
8 WHITE ST., MOORFIELDS, LONDON, E. C. 


‘San Francisco Warehouse 
20 SACRAMENTO STREET 
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Normal Position of Grate Shaking Movement 


CANDIDATES FOR THE OFFICE 


OF FUEL SAVERS 


GRATES BLOWERS 


Argand Steam Blower 


On the fuel-cost-reduction platform. 


They guarantee that throughout their long term of office 
they will burn every ounce of fuel to best advantage and 
that without any loss of efficiency; they will use only the 
cheap grades of fuel such as anthracite, birdseye, rice, etc. 


Send today for their campaign literature, read it carefully 
and you will surely vote their straight ticket. 


McCLAVE-BROOKS COMPANY 


SCRANTON, PA. 


BRANCH OFFICES: Charles N. Hays, Sales Agent, Fisher Bldg., Chicago; Empire Bldg., Pittsburg. 
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Divided Cut-Off Whole Cut-Off Movement 
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REASONS WHY 


(Reg: U.S: Pat. off.) 


AUTOMATIC INJECTOR 


Always “Makes Good’”’ 


1st—It will work on higher pressure 
and handle hotter water. 


2nd—It will lift further vertically on 
a greater range of pressure. 


3rd—lIt delivers a maximum amount 
of water with a minimum 
amount of steam. 


EJECTOR oR SYPHON 


Has no equal in lifting or elevating liquids. Used Exclusively by the leading cream- 
eries, tanneries, breweries, brickyards, distilleries and dye houses in the country. 


SPECIAL “XL-96" NON-ELEVATING EJECTOR 


Heats liquids to a minimum; Lifts 28 feet; Uses less steam and delivers 334% 
more liquid than any Ejector made. A trial will convince you. 


CIRCULAR ON REQUEST. 


The new ‘‘Engineer & Fireman’’ (80 page magazine) will 


be sent to any engineer who will send his name and address. 


PENBERTHY INJECTOR CO., 


Largest Manufacturers of Injectors in the World 


355 HOLDEN AVENUE, DETROIT, MICH. 


New York Branch:—126 Chambers Street. CANADIAN FACTORY: 
London, Eng. Branch:—W. H. Wilcox & Co., 23 Southwark St., S. E. Windsor, Ontario, Canada. 
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NOTICE!& 


IT ts 


 GARLOCK 


& Garlock High Pressure Ring Style No. 200 for High Pressure Steam Service 
yoN is generally accepted as Reliable and Satisfactory. 


is Fibrous and Metal PacKings 4] 
! rN In All Forms---For Service Against All Conditions 


rN IF YOU ARE TROUBLED. BY A PACKING PROBLEM 
GET IN TOUCH WITH OUR NEAREST BRANCH 
OFFICE AND YOU WILL RECEIVE FREE ADVICE 
THAT WILL HELP YOU. TRY IT! 


PES 


Main Offices and Factory, PALMYRA, N. Y. 
‘ 24 Branch Offices and Stores 5 Branch Factories yAX 
. Represented in ali of the principal cities rN 
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Ventilators 


The cut shows the plant 
‘ah of The Yale & Towne Mfg. 
\\ Co., one of the largest and 
= most prominent concerns in 
the U. S. equipped with our 
Ventilators and we quote 
herewith their recent letter 

concerning same: 


THE YALE & TOWNE MFG. CO., Stamford, Conn., Feb. 18th, 1908. 
The Burt Manufacturing Co., Akron, O. 

Gentlemen—Acknowledging receipt of your letter of Feb. 15th, we have to advise that the ventilators 
placed on the saw-teeth of a recent addition to our buildings have given excellent satisfaction. We are pleased with 
the principle of design, in fact, at the time of the building, we had begun the design of a regulating ventilator for 
our own use which would combine the advantages of the cowel and of the ventilator without the disadvantages of 
the sticking of the one and the interfering currents produced by the damper of the other, when our investigation 
brought the Burt Ventilator to our attention. We ordered twenty eighteen-inch ventilators. Very truly yours, 

THE YALE & TOWNE MFG. CO. By H. J. Lamborn, Supt. Power and Plant. 


SEND FOR OUR 92-PAGE CATALOG. 


THE BURT MFG. CO., 232 Main St., Aron, 0., U.S.A. 


Largest Manufacturers of Oil Filters in the World. 
George W. Reed & Co., Montreal, Sole Manufacturers of ‘‘Burt’’ Ventilators for Canada 


Operated by Cen- 
trifugal Force the 


‘‘Standard’”’ 
Exhaust Head 


makes a perfect separation of oil and 
water from exhaust steam. They keep 
your roofs and walls clean and dry. 


Illustration shows a 30-inch ‘‘Stand- 
ard”’ made out of No. 10 gauge iron, 
furnished the Jones & Laughlin Steel 
Co., Pittsburg. 


SEND FOR OUR 02-PAGE CATALOG. 
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Equipment of a Modern Central Station 


Description of the Apparatus and Operating Features of the Steam- 
Hydro-electric Plant of the People’s Power Company, Moline, Illinois 


BY 


Located in the midst of a populous 
center, the power plant of the People’s 
Power Company, Moline, Ill. has grown 
from the simplest beginning, through all 
the stages of lighting and power develop- 
ment, until it has now reached a point 
where it can be classed as a modern: cen- 
tral station, carrying the greatest part of 


OSBORNE 


giving an average head of 8 feet the year 
round. This water power has always 
operated in conjunction with the steam 
plant, which formerly consisted of Cahall 
vertical water-tube boilers, hand-fired, 
furnishing steam to three horizontal cross- 
compound Buckeye engines, running with 
belted jet condensers and connected by 


Tail Race_ 


MONNETT 


engines remains, this being held as a re- 
serve unit. 


Bo1Ler Room 


As finally completed the steam-driven 
station, a plan view of which is shown in 
Fig. 1, consists of a boiler room, 143x82 
feet, designed for two rows of boilers 


. (Track 
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| ' Street Lighting Switch Board 
tout SB 
500K.W. 600 V. 500 K.W. - 
itt West A.C.Gen. Railway Generator 
a 50) 3°x 16” Bucke 2 
50"x 4 175% Boiler Pressure |=» 160 K. W. West Gen, 
Chale 1200 R.P.M. ; Direct Connected 
C.C, Engine 83,"x 16 Steam Turbine 
' 100 __7 Peed Pump. — RPM, Boller Preseure 1200/4. P:M, 
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1- H.P. Stirling 


2.500 H.P. Stirling 
Boiler 
d p 


2-500 H.P. Stirling 
Boilers 


the entire power and lighting load of 
three cities: Davenport, Rock Island and 
Moline. 

Natural advantages originally deter- 
mined the location of the plant at the foot 
of Fourth street, Moline, on the bank of 
‘he Mississippi river, at a narrow passage 
between the main land and Sylvan island, 

here a water power has been developed 


FIG. I. UP-TO-DATE PLAN GF STEAM PLANT 


rope drive to a line shaft running the en- 
tire length of the station. The water 
power was at this time utilized by means 
of a rope drive extending over a bridge 
some 250 fect in length from Sylvan 
island, as indicated by the dotted lines in 
Fig. 3. With the improvement of electri- 
cal machinery, belted units were grad- 
ually discarded until only one of the old 


1-300 K.W. 
Transformers 


Oooo 
400 K.W. 
Transformers 


with an ultimate capacity of gooo boiler- 
horse-power. At the present writing 
eleven 500-horse-power Stirling water- 
tube boilers, each with 252 three-inch 
tubes, carrying 200 pounds gage pressure 
and operating with saturated steam, are 
installed. The boilers are fitted with 
Atwood non-return stop-valves, Williams 
water columns and feed controls and 
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Homestead straight-way blow-off valves, 
the blow-offs being piped direct to the 
tiver and protected by Pittsburg gate 
valves placed on the boiler side. Five of 
the boilers are fitted with Roney stokers, 
which are driven by a line shaft and 
Westinghouse engine in the usual man- 
mer. The remainder of the boilers have 


on either branch of the loop. Two main 
feed-pumps are located in the basement 
of the engine room. These are of Ep- 
ping-Carpenter outside-packed, pot-valve 
plunger make, 14x834x16 inches, and take 
water from three 3000-horse-power Coch- 
rane open heaters. The heaters act as re- 
ceivers for the discharge from the hot- 


matin 


Pla 


Green traveling link grates, 11 feet wide 
by 10 feet long, and fitted with adjustable 
water-backs. Fig. 4 is a view of the 
‘boiler room. 


CoaLING SYSTEM 


Coal is dumped from cars into one of 
three hoppers located outside of the boiler 
house, two of these hoppers being used 
for screenings, which is the fuel usually 
burned. In this case it is carried direct, 
by means of Hunt belt conveyers, to ele- 
vating bucket conveyers, two of which 
are installed, one of Jeffrey make and one 


-Hunt. Lump coal utilizes the third un- 


loading hopper which is provided with a 
Jeffrey crusher delivering coal to the belt 
conveyer. All conveyers are driven by 
Westinghouse 440-volt, two-phase induc- 
tion motors. A coal-storage capacity of 
2000 tons is provided in the bunkers, and 
an outside storage yard with a capacity of 
3000 tons can be utilized in an emergency. 
Ashes are shoveled from the stoker-pits 
into the bucket conveyers, to be elevated 
to a belt conveyer, which delivers them 
into a hopper over the tracks. From the 
hopper they may be loaded in cars or 
‘wagons as convenience dictates. 


BorLer FEED-WATER 


Exceptionally complete arrangements 
are provided for feeding the boilers and 
every precaution has been taken to guard 
against interruption of the supply. The 
feed piping is arranged on the loop sys- 
tem, extending behind the boilers with a 
tap to each boiler from each side of the 
loop, and liberally cross-valved so that 
feed may be taken from either direction 


FIG. 2. LOCATION OF POWER HOUSES AND RAILWAY SYSTEM 


wells of the turbines and receive the ex- 
haust from all the steam-driven auxil- 
iaries, the make-up water being taken 
from the overflow of the jet condensers, 
or, in case the latter are not running, from 
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pumps is small, the springs on the suction 
valves are made extremely light in order 
that the pumps may receive a full supply 
of water at each stroke. Two Deane of 
Holyoke outside end-packed plunger 
pumps, IO0xIox1I2 inches, are used as re- 
serve units. All of these pumps are fitted 
with Williams governor valves, set at 250 


Water Power Station ‘4 
orp, G0 K.W, 2 


j Phase Alter ors® 
ute J 


Tail Race 


') Rope Drive 
formerly used 


FIG. 3. RELATIVE POSITIONS OF STEAM AND 
WATER-POWER STATIONS 


pounds, as part of the feed-regulating 
system. 


PIPING 
Fittings and valves on the steam lines 


FIG. 4. BOILER FRONTS AND COAL HOPPERS 


the cold-water supply of the station, which 
is maintained by a Deane of Holyoke 
10x16x12-inch pump controlled by a Wil- 
liams governor at a pressure of 150 
pounds per square inch. Feed is taken 
from the heaters at an average temper- 
ature of 210 degrees Fahrenheit, and as 
the drop from the heaters to the feed- 


are of Crane and Pittsburg Valve and 
Foundry Companies’ makes and joints are 
packed with asbestos tape. Two 4%-incli 
Crane pop valves are fitted to each boiler. 
The main header is 14 inches in diameter 
and is drained by Williams steam-actu- 
ated traps. Each boiler has an individual 
self-supporting steel stack 5 feet in diam- 
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eter and 125 feet high from the top of the 
boilers, and the average draft obtained is 
one inch of water. 


ENGINE Room 


In this department, a general view of 


which is shown in Fig. 5, are located two 
Allis-Chalmers horizontal cross-compound 
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Fig. 6 shows the location of one of these 
jet condensers, the low-pressure cylinder 
of one of the engine units and the steam- 
actuated traps which drain the main 
header. An oiling system is provided for 
the two steam units, consisting of an ele- 
vated tank in the boiler room, from which 
the oil flows by gravity to the engines. 
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engine, driving a centrifugal pump with 
an 8-inch discharge. A vacuum within 2 
inches of absolute is maintained at all 
times by an 8x18x12-inch Mullan double- 
acting, valveless-suction air pump, driven 
by steam. 

The larger turbine unit has a surface 
condenser containing 10,000 square feet of 


FIG. 5. GENERAL VIEW OF ENGINE ROOM 


condensing engine units, each driving a 
1000-kilowatt, 4800-volt, two-phase, 60- 
cycle Westinghouse revolving-field alter- 
nator. These engines take steam from 
10-inch branch lines, fitted with wrought- 
steel separators, and drained by Williams 
traps. The engines havé automatic stop- 
valves for emergency use. -The governor 
controls the cut-off from nothing to three- 
quarters stroke, and the low-pressure cut- 
off may be independently adjusted by hand 
as well as controlled by the governor. 


Nugent oiling devices are used, and the 
oil is collected and filtered in White Star 
sectional filters. It is elevated by Worth- 
ington pumps to the supply tank. 


TurBINE UNITS 


Increasing load required the installation 
of a 1500-kilowatt Westinghouse turbine, 
driving a 4800-volt, two-phase generator 
and exhausting into a C. H. Wheeler sur- 
face condenser served with Wheeler 
auxiliary apparatus throughout. This 


FIG. 7. 


(he engines run at 100 revolutions per 
minute, have cylinders 24 and 50 inches 
in diameter by 48-inch stroke, and exhaust 
into Dean of Indianapolis vertical double- 
acting jet condensers, taking injection 
water from above the dam. The vacuum 
‘uaintained is high, averaging 27 inches of 
mercury, 


GENERATOR END OF 3000-KILOWATT WESTINGHOUSE TURBINE 


unit is of standard Westinghouse con- 


struction and is capable of standing 
heavy overloads. The auxiliary ma- 
chinery for this unit and a  3000- 


kilowatt turbine, recently installed, are 
Iccated in a well between the two units. 
Water circulation for the smaller con- 
denser is effected by an 8xg-inch vertical 


FIG. 6, LOW-PRESSURE SIDE OF ENGINE UNIT 


cooling surface, as compared to 4000 
square feet for the smaller turbine. Fig. 
7 shows a view of the generator end of 
the 3000-kilowatt unit, giving a good idea 
of the inclosed construction. The circu- 
lating unit consists of a 12x14-inch ver- 
tical engine, driving an 18-inch centrifugal 
pump; the air pump is a geared, steam- 
driven, triplex Mullan pump, with valve- 
less suction and single-acting. It is shown 
in Fig. 8, and maintains a high vacuum 
without the aid of a dry-vacuum pump. 

A peculiar feature of this condensing 
apparatus is that owing to the elevation of 
the water supply above the dam, it is 
necessary to use the circulating pumps 
only in starting the condensers. After a 


circulation has been established, a valve 
passing from the injection main is opened 
and the circulating pumps may be shut 
receiving 


down, the condensers their 


FIG. 8. AUXILIARIES OF 3000-KILOW ATT 


TURBINE UNIT 


water through a siphoning action and dis- 
charging into the tail-race alongside the 
station. This makes the apparatus ex- 
tremely economical of steam, and is a 
combination which can only be taken ad- 
vantage of in special instances. Fig. 9 
shows a diagram of the connections for 
accomplishing this interesting result. 
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Mortor-GENERATOR SETS 


As previously mentioned, all that re- 
mains of the original engine equipment is 
one cross-compound' Bifckeye_ engine. 
This is rated at 1200 horse-power, has 
cylinders 24x46x36 inches, runs at 127 
revolutions per minute, and is connected 
by rope drive to a small portion of the 
original line shafting. An extension of 
the main header leads to this engine 
through a Davis reducing valve, cutting 
down the steam pressure to 150 pounds. 
A cast-steel separator drained by an An- 
derson trap is in the line above the throt- 
tle. This separator is supplied with a 
pop valve set at 160 pounds to guard 
against the engine being subjected to ex- 
cessive pressure. On the line shafting to 
which this engine is connected through a 


S nati Condenser 


O 
O ~ 4 


Engine and Pu 


q 


generators direct-connected to  water- 
wheels in the right wing of the water- 
power house, operating policy being to 
utilize water power as much as possible. 

As a further reserve, a motor-driven 
exciter set, shown in Fig. 11, is provided, 
and consists of one 150-horse-power 4800- 
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FIG. 10. STEAM-DRIVEN EXCITER SET 


Discharge 


\ 


Engine Room Level 


! 
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friction clutch, is one 500-kilowatt West- 
inghouse synchronous motor, or genera- 
tor, 4800-volt two-phase, and one 500- 
kilowatt Westinghouse 600-volt direct- 
current machine. This forms a motor- 
generator set, the flexibility of which is 
at once apparent; for when running as 
a synchronous motor the alternator can 
help out the direct-current load, or vice 
versa, or the engine can run the two ma- 
chines as generators at times of heavy 
load. 

In addition to this set so fortunately 
arranged, there is another motor-gener- 
ator set, which is shown at the extreme 
left in Fig. 5, and consists of a 720-horse- 
power Westinghouse two-phase 4800-volt 
synchronous motor driving a 500-kilowatt 
direct-current 600-volt generator, the set 
running at 514 revolutions per minute. 


EXcITATION 


Alongside of the large Buckeye engine 
is a steam-driven exciter set consisting of 
a simple non-condensing Buckeye, 12x18 
inches, running at 250 revolutions per 
minute and driving a 150-kilowatt 125- 
volt Westinghouse generator. This unit, 
which is shown in Fig. 10, is able to carry 
the entire excitation load of the station, 
but is used only in emergencies. Ordi- 
narily exciting current is generated by 
two 50-kilowatt 125-volt Westinghouse 


FIG. 9. CONNECTIONS WHICH PERMIT OF SIPHONING COOLING WATER 
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tioned, two 600-kilowatt, 4800-volt, two- 
phase, revolving-field Westinghouse gener- 
ators and one 600-kilowatt, direct-cur- 
rent, 600-volt Westinghouse generator are 
driven by 18 water-wheels, six to each 
unit. The line shafting is divided into 
sections which may be operated independ- 
ently of each other, but which are ordi- 
narily connected by friction clutches and 
run as One unit. In this way maximum 
power is obtained from the water-wheels 
at all times. For instance, if the direct- 
current load falls off, the excess power 
is taken up by the alternating-current ma- 
chines, or vice versa. The wheels work 
to their full capacity continuously and 
the steam end of the system takes care 
of the fluctuations in the load, thus mak- 
ing it necessary to supply only that part 
of the demand for power in excess of what 
the water-wheels are able to furnish. In 
this way great economy in fuel is realized. 
Of the water-wheels installed, 14 are 
Triumph and six are Leffel wheels. Gov- 
ernors, of which there are two to each 
unit, are of the Woodward compensating 
type. 


ELECTRICAL CONTROL AND DISTRIBUTION 


Located.in one end of the steam-driven 
ststion is the main switchboard, which is 
shown in Fig. 14, and consists of 21 white 
marble panels. “Leads from the alterna- 
tors are carried under the floor to the 
board in lead-covered cables, and in the 
case of the water-power generators, the 


F1G. II. SERIES-ARC PANELS, DIRECT-CURRENT SWITCHBOARD AND EXCITER SET 


volt synchronous induction motor driving 
two 56-kilowatt 125-volt Westinghouse 
generators. 


WaATER-POWER EQUIPMENT 
Figs. 12 and 13 show exterior and in- 
terior views of the water-power house, 
where, in addition to the -exciters men- 


leads pass over the tail-race in one span 
supported by steel cables. The board 
is provided with a duplicate set of 
bus-bars. Each generator panel carries 
one voltmeter, an ammeter on each phase. 
an integrating wattmeter, a polyphase re- 
cording wattmeter and two circuit-break- 
ers. The output of each generator is 
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measured, and also that of each feeder, 
the total output being the sum of the 
generator readings. 

All direct-current in the plant is con- 
trolled from the board shown in Fig. 11, 
which consists of 10 panels of white mar- 
ble, three of which are exciter panels, 
and all of Westinghouse construction. 
Through this board passes all the 600-volt 
direct current used for local street railway 
service in the city of Moline. The 600- 
kilowatt direct-current water-power unit 
carries the bulk of this load and is as- 
sisted, when required, by either one of the 
motor-generator sets previously men- 
tioned. 

Another local service is that of the 
Moline arc-lighting system. To the left 
of the direct-current switchboard in Fig. 
11 can be seen the controllers and panels 
for this service. There are four General 
Electric, 1oo-light series-are controllers, 
type RN, of 71 kilowatts each; these fur- 
nish an all-night service using General 
Electric arc lamps of 2000 nominal candle- 
power. One 50-light Westinghouse con- 
troller is used for station lighting. All of 
these controllers take current at 4800 volts 


.direct from the bus-bars, but are arranged 


to operate at 2400 volts if desired. 
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tion and series-arc lighting are handled 
through a sub-station, there being two 
300-kilowatt, 60-cycle Westinghouse rota- 
ries, one 200-kilowatt, 60-cycle rotary and 
two 500-kilowatt Westinghouse induction 
motor-generator sets. For mutual protec- 
tion this system is tied with the power 
station at the Government arsenal on 
Rock Island, where there are three 
600-kilowatt General Electric generators, 
driven by water power. 

All circuits leave the power station on 
pcle lines, the alternating-current circuits 
being protected by Westinghouse low- 
equivalent lightning arresters, and the 
direct-current lines by water rheostat ar- 
resters. As the greater part of the power 
load consists of synchronous motors, the 
power factor is high, averaging around 95 
per cent., the only disturbing element 


FIG. I2. EXTERIOR OF WATER-POWER STATION 


“ Bulls” in Designing 


By Georce R. WILLIAMS 


The designing of isolated and central 
power stations is too often intrusted to 
persons who, through lack of training and 
experience, are able to see only the theo- 
retical side, and, therefore, many plants 
have had to be reconstructed by the prac- 
tical men placed in charge. Following is 
a case in point, where, although many of 
the obstacles are being overcome by the 
chief engineer, to remove all the defects 
would mean the rebuilding of the major 
part of the plant. While the plant was in 
process of preparation several of the 
errors most in evidence were pointed out 
to the designing engineer, but he could 
not, or would not, see them. 

From a careful survey it is apparent that 
the first cost might have been less. The 
boiler room contains six 500-horse-power 
water-tube boilers equipped with under- 
feed stokers supplied with coal through 
spouts from an overhead bunker having 
an inclined bottom slanting toward the 
boiler fronts. This bunker is served with 
coal by a traveling hoist and clam-shell 


FIG. 13. 


Incandescent lighting and power service 
for Moline is supplied by four 300-kilo- 
watt Westinghouse step-down transform- 
ers furnishing two-phase current at 2400 
volts. Moline is essentially a manufactur- 
ing city, and in addition to furnishing 
power and lighting for many of the fac- 
tories, a breakdown service is supplied 
to others which are steam-driven. Fac- 
tory power is taken from the 2400-volt 
mains, part of it being used at this pres- 
sure and the rest reduced to 440 volts. 


SuB-STATIONS 


Two 4800-volt lines run to the old Tri- 
City power station at Rock Island, which 
has been turned into a sub-station and 
takes care of the traction load at this 
point through two 400-kilowatt Westing- 
house induction motor-generator sets, the 
alternating-current end being 60 cycles. 
Sunilarly a line extends to Davenport, a 
(ustance of three miles, where both trac- 
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being the induction motors on the factory 
loads and the induction motor-generator 
sets. 

This entire system — came under 
the control of J. G. White & Co., of New 
York. J. F. Porter is president, F. W. 
Reimers is general superintendent and E. 
Cameron is chief engineer of power 
stations. 


Do not blow off under pressure when 
intending to clean out, as the heat of the 
boiler and the brickwork will bake the 
mud and scale on the shell and tubes, 
making it extremely difficult to remove. 
Allow the boiler and brickwork to cool. 
The boiler should then be drained and 
thoroughly cleaned and washed out both 
from the top and bottom. The boiler 
should be cleaned out at intervals fre- 
quent enough to keep it clean and free 
from scale. 


14. ALTERNATING-CURRENT SWITCHBOARD 


bucket filled by hand with coal unloaded 
from cars by hand. In winter several 
extra men are required to break the frozen 
coal into convenient size for handling. 
The bunker has no covering, and in sum- 
mer the rain caught by it is conveyed to 
the stokers through the spouts, while in 
cold weather the coal must be constantly 
gone over and kept from freezing by 
picking. 

The boilers were erected first. Then 
came the structural-iron workers, who put 
up the bunker; when they had completed 
their work the plate girder supporting the 
inside wall projected a little below the 
bottom of the steam drums and cleared 
the man-head dogs by 1 inch. 

Of course, the front manholes are never 
used, as a man cannot enter the drums 
through them. As the girder was placed 
so close, the water columns had to be 
moved around to the side of the boilers. 
This makes it necessary for the water 
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tender to go back between the boilers and 
look toward the front to see the water 
gages, the ironwork cutting off the view 
from every other point. 
_ The bunker supporting columns are so 
spaced that three of them come in front 
of the boilers and so close that only one 
header door on each boiler can be opened; 
the other doors must be taken down with 
block and tackle when cleaning day comes. 
The tubes in these boilers are 18 feet 
long, and the front wall of the boiler room 
is 14 feet from the headers. When it be- 
comes necessary to remove a tube and 
put in a new one, that does not come in 
line with a window, a hole must be cut 
through the brick wall to permit its pas- 
sage. The wall now looks like a pepper- 
box cover. 


PASSAGE OF FLUE GASES 


The flue gases reach the draft fans 
either by way of an economizer or through 
a bypass. This bypass is so placed that 
there is a 16-inch space between it and 
the rear heads of the steam drums. Ow- 
ing to the front manholes being useless, 
the boiler washer must do all his crawling 
in and out through this narrow opening. 
And the smoke box is generally hot. The 
underfeed stokers require an air blast 
which is furnished by a fan driven by a 
direct-current motor. Recently this motor 
stopped, and naturally the whole plant 
also stopped until a steam engine could be 
borrowed and arranged to supply air while 
the motor was being repaired. 

The engine room contains, along with 
the other apparatus, two 1200-kilowatt 
three-phase generators directly driven by 
horizontal cross-compound engines with 
26 and 52x48-inch cylinders. Overhead is 
a to-ton hand-power traveling crane. 
Many parts of. these engines weigh more 
than the capacity of the crane. It was 
pointed out to the designer that if he in- 
stalled a 20-ton crane the engines would 
be put in enough cheaper to more than 
pay the difference in cost of the cranes. 
Nevertheless a Io-ton crane is there. 

As there was no floor capable of carry- 
ing these heavy parts it was necessary to 
build up with timber cribs from the base- 
ment and bring in all pieces weighing over 
10 tons on rollers and “spot” them with 
the crane on one side and chain hoists on 
the other. This was an expensive process, 
but it was foreseen and added to the cost 
of the engines by the builders. 


STEAM Pyres 


The plans showed steam pipes coming 
from the header in the boiler room 
through the engine-room wall above the 
crane track and down to the engines. 
After the piping was put up according to 
specifications, the designer was asked how 
the crane was to be moved from one end 
of the building to the other. Then the 
header was lowered 5 feet and the pipes 
brought in below the track. It cost only 
about $300 to remedy that error. 
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The company owning this plant also 
operates a heating system for residences 
and business blocks. In the old plant this 
water was heated by exhaust steam from 
the non-condensing engines and gave the 
station force very little extra work. When 
the new power house was built the con- 
sulting engineer, instead of providing a 
way to heat this water with live steam, 
exhaust steam before entering the con- 
densers, or with flue gases, piped it 
through one-half of each condenser. The 
ever-changing temperature of the water 
on its return from the mains keeps the 
3200 tubes constantly expanding and con- 
tracting, and the repairman busy packing 
them. A man must be stationed at each 
circulating-water valve to change the vol- 
ume of water according to the engine 
load; when the load comes on suddenly 
as is common in interurban service, the 
valve must be whirled open, or the 
vacuum is lost. When the load drops the 
valve must be “pinched” down, or the 
heating water is chilled. In cold weather 
a vacuum of from 16 inches to 20 inches 
is the maximum. The only nice feature 
of this arrangement is that it gives em- 
plcyment to a few additional men. In the 
former station there were some 125-volt 
direct-current generators which the de- 
signer decided to use for exciting the 
fields of the new alternators. The chief 
operating engineer made a plea for steam 
or motor-driven exciters, but was laughed 
at. “What was the use of buying new 
machines when the old ones would do?” 
They were installed, one between the cyl- 
inders of each engine and driven by belts 
fram the fly-wheels. The latter are 17 
feet in diameter and the exciter pulleys 
are 30 inches; when the engines are run- 
ning at the normal speed of 96 revolutions 
per minute the exciters make 653 revolu- 
tions per minute. With an increase of 


‘load the engine naturally drops its speed 


a little momentarily, and if this decrease 
is only 2 per cent., and it is often more 
on an overload, the exciter speed falls to 
639 revolutions per minute, with a disas- 
trous effect on the voltage of the gener- 
ator output, which would drop as much as 
35 volts for a few seconds until the en- 
gine could “pick up” again, .which is 
plainly noticeable. While not affecting the 
traction service, this defect lost the com- 
pany nearly all its incandescent-lighting 
business. This variation was blamed on 
the engine’s governor, and after several 
weeks of testing, altering and adjusting 
by competent mechanical engineers the 
trouble placed on the generators. 
Then came an electrical engineer, and 
the two put in some more time and de- 
cided they didn’t know what was the mat- 
ter unless the governor springs were too 
weak. ‘the erecting engineer, who had 
installed the engines, came next to put 
two more leaves in each spring. He 
claimed, as he had from the first, that the 
trouble was easily traceable to the exciters, 
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and to prove it he ran No. 2 engine simply 
to excite No. 1 generator, and the prob- 
lem was solved. The voltage varied less . 
than eight volts on a load for one gener- 
ator varying from 200 kilowatts to 1450 
kilowatts and back again. However, it 
was out of the question to operate in this 
manner, so after many mathematical cal- 
culations it was decided to put in a volt- 
age regulator as the cheapest way out of 
the difficulty. This was done, and now 
the load is carried very nicely, but it cost 
a bunch of money, as the owners had to 
pay for the experimenting it required to 
locate the trouble, all agreeing it was not 
the fault of either engines or generators, 
but simply a “bull” on the part of the 
designer. 


A Steam Reservoir 


By W. H. WaxEMAN 


Some time ago | saw a reservoir or a 
receiver for steam on the main pipe of a 
Corliss engine, and as the idea may be 


STEAM RECEIVER ABOVE THROTTLE 


valuable to others it is presented here. 
The steam pipe for this engine is 5 inches 
in diameter and about 150 feet long. It 
was thought that such a long pipe would 
cause a serious reduction of pressure in 
the cylinder, from the amount carried on 
the boilers, hence a piece of 16-inch pipe 
4 feet long was secured and was placed 
above the cylinder, as shown in the illus- 
tration. A standard 23%-inch flange was 
screwed on each end of this pipe and to 
the flanges were bolted reducing flanges, 
23%4x5 inches. This was attached to the 
throttle valve by a short nipple at one 
end. 

Under ordinary conditions this engine 
cuts off at about one-quarter stroke, and 
when the steam valve opens at the be- 
ginning of the stroke, there is an ample 
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supply of steam at hand to fill the cylinder 
and maintain the initial pressure to the 
point of cut-off, which results in securing 
more power than would be developed if 
the initial pressure was IO or I5 pounds 
less than boiler pressure and still less at 
the point of cut-off. The diameter of the 
engine cylinder is 16 inches, so that the 
capacity of both reservoir and cylinder per 
inch of length is the same. Consequently, 
when comparing the total capacity of the 
former with the amount required to fill 
the latter to the point of cut-off, it is only 
necessary to compare the lengths given. 
The stroke is 36 inches, and when cutting 
off at one-quarter stroke, the cylinder 
must be filled for 9 inches of its length, 
and as the reservoir is 48 inches high, 
less than one-fifth of its capacity is taken 
at each stroke of the engine. 

The only way to determine the actual 
value of this reservoir is to secure indi- 
cator diagrams with and without it, while 
carrying the same load, but inasmuch as 
this is not practical, the following calcu- 
lation will give some light on the subject. 
Suppose that under working conditions 
the inlet of this reservoir should bé closed 
the instant that a stroke of the piston is 
begun, with Ioo pounds pressure by the 
gage. When the cut-off valve closes, the 
pressure will be reduced about 20 pounds 
as follows: If the gage pressure is 100 
pounds, the absolute pressure is about 115 
pounds. The area of a 16-inch circle is 
201 square inches, and as the reservoir is 
48 inches long, it contains 

201 X 48 = 9648 
cubic inches. 
Cut-off in the engine cylinder takes 


place when the piston has traveled 9 
inches; therefore, it takes 


201 = 1809 
cubic inches of steam at each stroke, 
leaving 
9648 — 1809 = 7839 
cubic inches in the reservoir. Multiply- 
ing this by the pressure per square inch, 


and dividing the product by the volume 
to which the steam expands, gives the 


final pressure. Then 
7839 X 115 
9648 


pounds absolute, or 78 pounds gage pres- 
sure. The lower nipple, the throttle valve 
and the steam chest hold enough to in- 
crease the pressure to 80 pounds. 

Under normal conditions the inlet to 
the reservoir is open, hence as soon as 
the pressure begins to fall, steam from the 
boilers rushes in at once through a pipe 
as large as the outlet, and the pressure is 
Probably not reduced more than five 
pounds. When a reservoir is used it 
should be well covered with a good non- 
conductor, as the radiation will be ex- 
cessive without it. It should be used sev- 


eral days under full pressure, after which 
th 


nuts ought to be tightened when com- 
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paratively cool, in order to compress the 
packing thoroughly before the nuts are 
covered with asbestos or magnesia. This 
will assure tight joints. 


Notes on Cooling Towers 


By WILLIAM SANGSTER 


I saw Smithers last week, who said 
times were such that a man must look 
around to see where the corners could be 
cut. He had a _ 250-horse-power non- 
condensing Corliss engine, and intended 
to add a condenser in order to save fuel. 
The question of water supply had bothered 
him, until he ran across some literature 
on methods of cooling condensing water 
and using it over and over again. 
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He accordingly decided to use a cooling 
tower which could be placed in a conven- 
ient corner without using much ground 
space. 


COOLING-TOWER METHOD 


In the cooling-tower method, the hot 
water is pumped and distributed over the 
tops, and flows down the sides of a 
checkerwork of boards, tiles, or other 
convenient material, placed edgewise so as 
to offer the least resistance to the cur- 
rents of cooling air which cool it by evap- 
oration and contact. 

In cooling by contact he estimated that 
each cubic foot of air takes up about 0.02 
heat unit for each degree Fahrenheit rise 
in temperature. In cooling by evapora- 
tion he estimated that each pound of 
water turned into vapor required approx- 


| From Condenserd 


Hot Water 


Sides 2 high 
| Bottoms 1 thick 


Well 


FIG. I. 


EvaporaATIVE METHOD 

The evaporative, or shallow-pan idea, 
arranged as per Fig. 1, first appealed to 
him. The hot water is pumped into the 
trough .1 and flows over the edge in a 
wide, thin stream over the pans B, in the 
direction shown by the arrows, until it is 
properly cooled, and then falls into the 
well. 

After looking into the plan he found 
two serious objections: The first was the 
large amount of floor space required, 
even if he placed the well under instead 
of on one side of the cooler, as shown; 
the second, and more serious objection, 
was that it would be necessary to place the 
cocler on the roof in order to secure the 
advantage of the air currents. Even then, 
unless on a windy day, little or no air 
would pass between the pans, and the 
cooling effect would, therefore, be small. 


THE SHALLOW-PAN IDEA 


imately 1000 heat units, and as each pound 
contains 7900 grains it required 


1000 
Jaco 
or 0.14 heat unit for each grain of water. 
He went on to say that naturally in 
cool, dry weather, the cooling capacity of 
the air is greater than in hot weather, 
especially if the humidity is high. The 
curves in ig. 2 may make this clearer, as 
they show the grains of water contained 
in each cubic foot of air between 30 and 
130 degrees Fahrenheit and at 50, 75 and 
100 degrees saturation. 


An EXAMPLE 


He assumed, for example, that the 
water from the condenser is at 110 de- 
grees, and it was cooled to 90 degrees, 
with the air at 75 degrees and 75 per cent. 
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szturation. At 75 degrees and 75 per cent. 
saturation each cubic foot of air contains 
7 grains of moisture. Warm it up to 100 
degrees and 100 per cent. saturation and it 
contains 20 grains, or an increase of 13 


60 


Temp. of Air. 
70 80 
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what he found to be good, safe practice, 
which allows approximately 0.2 square 
foot of tower area for each horse-power 
in the engine, when the checkerwork is 
composed of smooth surfaces placed in a 


Degrees Fah. 
90 100 110 120 130 


> 


= 


Grains of Moisture per Cu. Ft. of Air 


FIG. 2. CURVES SHOWING WATER CONTAINED IN EACH CUBIC FOOT OF AIR 


grains. Then as each grain of water 
evaporated into vapor requires 0.14 heat 
unit, each cubic foot of air will have 
taken up 0.14 X 13, or 1.82 heat units. To 
heat the air from 75 degrees to 100 de- 
grees means 25 degrees rise, and as each 
cubic foot for each degree rise requires 
0.02 heat unit, it will take up 25 X 0.02, or 
0.5 heat unit; or a total of 182 + 05 = 
2.32 heat units for each cubic foot of air 
passing through the tower. 

As his engine used about 24 pounds of 
steam per horse-power hour, and he al- 
lowed 30 pounds of water to condense 
each pound of steam, he would use ap- 
proximately 24 X 250 X 30 = 180,000 
pounds of water per hour, or 3000 pounds 
of water per minute. As the water is 
cooled from 110 degrees to 90 degrees, it 
gives up about 3000 X 20 = 60,000 heat 
units and requires 60,000 + 2.32 = 26,000 
cubic feet of air per minute, nearly. 

If the air is at 40 degrees, saturation 
being 100 per cent., and is warmed to 90 
degrees — 100 per cent. it will absorb 12 
grains of moisture, or 1.68 heat units by 
evaporation and 50 X 0.02 = I heat unit 
by contact, a total of 2.68. The air re- 

60,000 

2.68 
22,400 cubic feet per minute, nearly. In 
summer, with the thermometer at 90 de- 
grees and saturation at 75 degrees, each 
cubic foot of air contains 11 grains of 
moisture. By raising it to 110 degrees 
and 100 per cent saturation, it will absorb 
15 grains, or 2.1 heat units by evaporation, 
and 20 degrees, or 0.4 heat unit by contact, 
niaking a total of 2.5 heat units. The air 
required for cooling is 


quired to cool the water is 


60,000 


2.5 
cubic feet per minute. 


= 24,000 


oF Tower 
He estimated the size of his tower by 


smooth cylindrical casing. Expressed in 
a formula it reads: 


4 
where 
D = Diameter of the tower in feet, 
H. P. = Horse-power of the engine. 


Since he decided to make the checker- 
work and casing of unplaned cypress, he 
decided to make the tower somewhat 
larger in area, or square instead of round. 
For his engine, the diameter would be 


250 
=7. 
4 9 


or in round numbers, 8 feet. 


CoNSTRUCTION 


The checkerwork was arranged as 
shown by Fig. 3, and consisted of I-inch 
boards placed 8 inches center to center, 
as indicated by the full lines, forming .a 
tier about 18 inches high. The next tier 
was arranged to break joints, as shown by 
the dotted lines, so that at the intersection 
of the tiers the spaces for the air passages 
were 3x3 inches instead of 7x7 inches. 
This arrangement divides the air into a 
large number of small streams and im- 
pinges it more directly on the water flow- 
ing over the checkerwork. He learned 
that some designers inclose the top of the 
tower by a cone-shaped cover in the cen- 
ter of which enters the discharge pipe 
froma a centrifugal blower which forces 
cool air in at the top and discharges it at 
the bottom. The claim for this is a higher 
cooling efficiency of the air. The usual 
method is to admit the cool air at the 
bottom and secure the benefit of the up- 
ward and natural current of the air as it 
becomes heated. 

The other proportions of his tower are 
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shown by Fig. 4, and the following dimen- 
sions (the unit D, or diameter of the 
tower, has already been determined) : 


Diameter (D) of tower, 8 feet. 

Hight of checkerwork, H = 1% D = 
15 feet. 

Diameter of fan, B = % D = 5 feet. 

Hight of well, L = % D = 5 feet. 

Diameter of well, W = % D = 5 feet. 

Hight of chamber, C = % D+ 1 = 6 
feet. 


As already noted, the air supply must 
have a maximum of at least 26,000 feet 
per minute. To meet contingencies and 
for warm saturated air, an allowance of 
50 per cent. should be made; in this case 
calling for an air supply of 40,000 feet 
per minute. Smithers discovered that he 
could not secure a sufficient volume from 
the natural flow of the heated air, as he 
found in “Kent” that after allowing for 
loss in velocity, due to the rough passages, 
he could figure on a flow of but 


V= 240 


where 


V = Velocity of air in feet per minute, 
h= Hight of the tower in feet, 

t:= Temperature of the heated air, 
t= Temperature of the entering air. 


Temperatures f; and ¢ are those shown 
by the thermometer, plus 460 to bring 
them to absolute temperature. 

Taking an average weather condition in 
the summer, entering air 75 degrees, 
heated air 100 degrees, and the tower 
I+ 15 + 3 = 19 feet from the top to the 


FIG. 3. CHECKERWORK CONSTRUCTION 


center of the fan opening, he found his 
velocity to be 


y= 240,| 


feet per minute. 


19°(560 — 535) 
535 


== 226 


he 
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VoLUME OF AIR 


Since his tower has at the intersections 
of the tiers 1 inch of lumber and 3 inches 
of space, it follows that it has but 75 per 
cent. free area, or 8 X 8 X 0.75 = 48 square 


' 


| 


12” to 24” 


__,18’to 24” 


Pumy 


Overtiow —> 


FIG. 4. DETAILS OF COOLING TOWER 


feet. The volume of air passing through 
the tower is then 48 & 226 = 11,850 
cubic feet per minute, or about one-fourth 
that which should be provided for the 
successful operation of the tower. In 
order to secure a proper volume of air 
some mechanical means is necessary, and 
a fan of either the centrifugal or disk type 
is usually employed. The disk fan is pre- 
ferable as it is lighter and requires less 
foundation, or support, than the centrif- 
vgal fan, besides being cheaper in first 
cost. 

The volume of air delivered by a disk 
fan may be found from the formula: 


V = 067 D* N, 
where 
!” = Volume in cubic feet per minute, 


D = Diameter of the fan in feet, 
N = Revolutions per minute. 


Knowing the diameter of the fan as 5 
tect, and the volume of 40,000 feet, he 
tound the revolutions to be 

V 40,000 


V= - SS 
0.67 0.67 X 125 


volutions per minute. 


‘he power required to drive this fan is 
lcond from the formula 


where 
H. P.= Horse-power required by the 
fan, 
D =: Diameter of fan in feet, 
N= Revolutions of fan per minute. 


in ta cose D = 5: N = = 


3125 X 110,592,000 
25,000,000,000 
horse-power. 

It will be noted from the last two form- 
ulas that the volume of air delivered by a 
fan varies directly as the speed; the 
horse-power required to drive a fan varies 
as the cube of the speed. If the fan can 
be run at one-half of the speed as given 
above it will, at 240 revolutions per min- 
ute, deliver about 20,000 cubic feet of air 
per minute and require but one-eighth of 
the power, or approximately 1.7 horse- 
power. The fan should be driven by an 
independent engine or _ variable-speed 
motor and the speed of the fan, with cor- 
responding changes in volume delivered 
and power required, varied to suit exist- 
ing weather conditions. Of course, the 
condensing water may be cooled lower 
than 90 degrees, as shown by the example, 
especially in dry weather. The cooling 
effect due to contact is greater in cold 
weather, while in hot weather the effect 
due to evaporation absorbs the greater 
percentage of the heat. 
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Points on Indicator Practice 


By CuHartes B. RISLEY 


It is an evident fact that many engi- 
neers do not know of or at least do not 
use a suitable paper for the indicator, for 
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lines may be readily seen through the 
paper when it is folded and held to the 
light. Try the paper with a lead pencil 
to see that a clear, visible line may be 
made upon it with a very moderate pres- 
sure of the pencil. If any printing is de- 
sired on the cards, do not have it upon 
the back, but place it above the space to 
be occupied by the diagram. A large per- 
centage of diagrams are practically worth- 
less, except to show the lines made by the 
indicator. It is always a good idea to 
have detailed information concerning the 
engine and conditions, together with a 
complete diagram, especially if a pre- 
sentable card is wanted. Cards from 
compound engines should show diagrams 
taken at the same instant from both the 
high- and low-pressure cylinders. 

After taking a diagram the first things 
to notice are the steam distribution and 
valve setting. It is, of course, possible by 
means of the planimeter to measure the 
diagrams from each end of the cylinder, 
and by so doing arrive at the amount of 
power produced by each stroke of the en- 
gine, but this does not mean that the valve 
adjustment is equal for both strokes, and 
on the other hand the planimeter is too 
slow a process for valve setting. Here is 
a better way: 

Take the card and bring the ends to- 
gether, hold the paper between the eye 
and the light and shift the ends of the 
card until the points A A, shown in the 
card herewith, are exactly one over the 
other and the two halves of the atmos- 
pheric line coincide. Then make a com- 
parison of the diagrams, and the differ- 
ence in steam distribution can be seen at 
a glance. When the valves have been 


brought to an adjustment so that the dia- 
gram from one end follows exactly over 
the diagram of the other end, then the 
performance of the engine is equal in both 
ends of the cylinder. 


TO DETECT THE DIFFERENCE IN 


there are a great many kinds of paper, 
good and bad, and mostly the latter. A 
good selection is a white paper of such 
thickness as to work well on the drum of 
the indicator, yet light enough so that the 


STEAM DISTRIBUTION 


By applying this suggestion it will be 
found that much better looking cards will 
be obtained and likewise a much more 
accurately adjusted engine; guesswork 
will be eliminated and time saved. 
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Alternating-current Armature 


The Operation of Electrical Machinery 


Connections; Keeping the Voltage 
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Constant; General Rules for the Management of Rotary Converters 


BY 


ALTERNATING-CURRENT ARMATURE 
CONNECTIONS 


The armature connections of a single- 
phase alternator armature are shown in 
Fig. 1, those of a two-phase machine in 
Fig. 2 and those of a three-phase star- 
connected armature in Fig. 3; Fig. 4 
gives the connections. of a_ three-phase 
delta-connected alternator armature. 

It makes no difference whether the field 
magnet or the armature of an alternator 
is the revolving part, because there is no 
commutator and, therefore, the brushes 
do not have to bear any fixed relation to 
the armature or field magnet. When the 


FIG. I. 


ARMATURE CONNECTIONS OF A 
SINGLE-PHASE ALTERNATOR 


ARMATURE CONNECTIONS OF A TWO- 
PHASE ALTERNATOR 


FIG. 2. 


field magnet revolves, the armature is 
stationary and the current is carried out 
and back by the leads connected directly 
to the winding. Two collector rings and 
brushes are necessary for connecting the 
source of exciting current with the wind- 
ing on the revolving ficld magnet. This 
is shown in Fig. 5, which illustrates an 
alternator of the revolving field-magnet 
type. Fig. 6 shows the armature of an- 
other machine of this type. 


VOLTAGE 1S CONSTANT 


In most alternating-current systems the 
voltage at the points from which the cur- 


NORMAN 
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rent is distributed is constant, or as nearly 
so as possible. This means that the elec- 
tromotive force at the terminals of the 
alternator must, as a rule, rise slightly as 
the load comes on. the amount of rise de- 
pending upon the drop in the line; there- 
fore, it is necessary to strengthen the 
field excitation as the load increases. This 
is sometimes accomplished by a compen- 
sating winding, the connections of which 
are shown in Fig. 7; this winding varies 
the excitation of the field magnet in pro- 
portion to the current which the machine 
is supplying, like the compound winding 
on a direct-current dynamo. The main 
winding, corresponding to the shunt field 
winding of a compound-wound dynamo, is 
separately excited and produces the mag- 
netism necessary for the generation of the 
full voltage at no load; the auxiliary 
winding furnishes the additional magnet- 


FIG. 3. ARMATURE CONNECTIONS OF A 
THREE-PHASE ALTERNATOR; STAR 
WINDING 


ism necessary to supply the extra voltage 
required to compensate for the drop at 
full load. The current flowing in the 
series coils is “rectified” by a special com- 
mutator—that is, changed from alternat- 
ing to a pulsating direct current. 


Rotary CONVERTERS 

In systems of power distribution it is 
frequently necessary to transform from 
direct to alternating current or vice versa. 
This is accomplished by means of rotary 
converters. A rotary converter is pro- 
vided with an ‘armature which is similar to 
that of a direct-current generator, with 
the addition of collector rings, which are 
connected by “taps” to equidistant points 
in the armature winding; each collector 
ring of a single-phase, two-phase or three- 
phase machine is connected with as many 
taps as there are pairs of field-magnet 
poles. Fig. 8 shows the connections of a 
single-phase rotary-converter armature. 


MEADE 


A rotary converter is very flexible as 
to application. It may be supplied with 
direct current and made to deliver alter- 
nating current, or it may be supplied with 
alternating current and made to deliver 
direct current. It may be operated as a 
simple alternating-current synchronous 
motor or as a simple direct-current motor. 
It may be driven by mechanical power and 
made to deliver alternating current alone, 
direct current alone, or both alternating 
and direct current at the same time. It 
may be operated as a converter of either 
direct current to alternating, or alternat- 


FIG. 4.. ARMATURE CONNECTIONS OF A 
THREE-PHASE ALTERNATOR; DELTA 
WINDING 
ing to direct, and at the same time deliver 
mechanical power from a pulley on its 
shaft. Standard rotary converters are, 
however, built for use as rotary converters 
only; that is, for transforming alternating 
current into direct, or diréct current into 
alternating. Ordinarily the shaft 
bearings are designed only to carry thie 
armature and not to receive nor transmit 
mechanical power. The relation between 
the armature and field magnet is such that 
if the converter be operated as either a 
direct-current or alternating-current gen- 
erator it may not give satisfactory results, 
unless designed especially for such use. 
The rotary converter can be operated in 
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parallel with other rotary converters or 
with other generators, and it can be 
parallel at either the supply or delivery 
side, or both simultaneously. Rotary con- 
verters at different stations can be con- 
nected to one set of mains, providing their 
voltage is properly adjusted. Two rotary 
converters can be operated in series for a 
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six-tenths of that between the commutator 
brushes. | 

For example, a two-phase converter re- 
ceiving alternating current at 388 volts 
will deliver current at approximately 550 
volts, and a three-phase converter receiv- 
ing 337 volts will deliver approximately 
550 volts. 
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reached synchronism, connecting it to the 
alternating-current circuit. This method 
is satisfactory, but it obviously requires a 
supply of direct current, which may not 
always be available in an alternating-cur- 
rent station or sub-station. 

A third method, and the one which is 
now standard practice, is to start the con- 


FIG. 5. REVOLVING-FIELD-MAGNET AL- 
TERNATOR 


three-wire system, providing the alternat- 
ing current is supplied from separate 
secondary circuits. 

The ratio between the alternating and 
the direct-current voltages of a_ rotary 
converter is approximately constant, and 
cannot be changed by altering the speed, 
or by using a rheostat, although it is 
varied slightly by changes of load on the 
converter. Therefore, any change in 


FIG. 6. STATIONARY ARMATURE OF A_ RE- 


VOLVING-FIELD ALTERNATOR 


either voltage will proportionately change 
the other. 

In most standard rotary converters the 
voltage between the collector rings of a 
two-phase machine is about seven-tenths 
of that between the commutator brushes, 

d the voltage between the collector 


rings of a three-phase converter is about 
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FIG. 7. COMPLETE CONNECTIONS OF A THREE-PHASE “COMPENSATED” ALTERNATOR 
AND ITS EXCITER 


Two voltages may be obtained from a 
two-phase rotary converter. If a con- 
ductor be connected to the middle point 
of the secondary winding of the trans- 
formers which supply the converter, the 
electromotive force between this conduc- 
tor and either of the direct-current 
brushes will be equal to one-half the elec- 
tromotive force between the brushes. In 
ihis way I10 volts can be obtained from a 
220-volt converter. This method is used in 
a number of places for supplying a three- 
wire lighting system from 220-volt rotary 
converters, as shown diagrammatically by 
Fig. 9. In some plants this method is 
employed for obtaining two voltages for 
operating variable-speed direct - current 
motors or other purposes. 

The rotary converter may be started up 
with alternating current as a synchronous 
motor, which develops a_ satisfactory 
torque only after having been brought up 
to normal speed.. Hence, although it- is 
possible to start a converter directly from 
the alternating-current supply circuit, this 
method is objectionable because of the ex- 
cessive current, of low-power factor, 
drawn from the mains; such draft of cur- 
rent impairs the regulation of other ap- 
paratus on the same circuit. This method 
of starting is only permissible when the 
capacity of the converter is small com- 
pared to that of the generator. 

A second method of starting a rotary 
converter is to treat it as a direct-current 
motor, supplying direct current to the 
commutator brushes and, when it has 


verter by means of a small induction 
motor mounted on the converter shaft, as 
shown in Fig. 10; when the converter 
armature is brought up to synchronous 
speed, it is connected to the alternating- 
current supply circuit. 

There are several methods by which the 
direct-current voltage delivered by a 
rotary converter may be varied, all of 
which depend upon the proper variation 


FiG. 8. ARMATURE CONNECTIONS OF A SIX- 
POLE SINGLE-PHASE ROTARY CONVERTER 


of, the voltage of the alternating current 
supplied. If the voltage of the supply cir- 
cuit be raised or lowered, the delivered 
voltage of the converter will be varied 
accordingly. The ratio of the transform- 
ers through which the alternating current 
passes may be changed to produce the de- 
sired variations in voltage delivered by 
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Phase 1 Phase 2 
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series field winding. In the latter case 
the excitation will vary with the load, and 
the compounding may be made similar to 
that applied to direct-current generators. 


Neutral Wire 


FIG. 9. CONNECTIONS OF A TWO-PHASE ROTARY CONVERTER SUPPLYING A THREE- 
WIRE DIRECT-CURRENT SYSTEM 


them. For this purpose taps may be 
brought out from the windings of the 
transformers so that any desired ratio may 
be obtained. The ratio may be changed 
by altering the connections when the con- 
verter is not in operation, or, if a suitable 
regulator is provided, the change of the 
ratio in the transforming apparatus can 
be made while the converter is running. 
The latter method is commonly used 
where current is-supplied for incandescent 
lighting and where storage batteries are 
used. 

The voltage applied to a rotary con- 
verter can be varied within certain limits, 
depending on the inductance of the cir- 
cuits between the converter and the gen- 
erator, by varying the field excitation of 
the converter. Usually sufficient induct- 
ance is obtained in the transmission cir- 
cuits and the transformers without the 
use of choke coils, especially where a fre- 
quency of 60 cycles is used. A converter 
of a given voltage requires a_ certain 
amount of magnetic induction through the 
armature, which is supplied by the tield 
and the armature currents. If the excita 
tion supplied by the series and shunt field 
windings is stronger than necessary for 
producing that voltage, a demagnetizing 
current will flow in the armature which 
will cause a rise of potential in the out- 
side inductive circuits. If the magnetic 
induction produced by the field excitation 
is too weak, a magnetizing current will 
flow in the armature which will produce 
an inductive drop in the outside circuits. 
The action of the converter in respect to 
leading and lagging currents is the same 
as that of a synchronous motor. Varia- 
tion of the field excitation may be accom- 
plished by hand regulation or by the usual 


Rotary converters which are suitably 
compounded to deliver a constant or in- 
creasing with increasing load 
maintain a practically uniform voltage at 
the generator terminals, and therefore do 
not produce the drop in voltage which 
usually occurs when the generator load in- 
creases. This makes it possible to main- 
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tain a practically constant voltage on other 
circuits supplied by the same generator, 
independent of the variations in the load 
carried by the converter. Both lighting 
and railway loads may thereby be supplied 
by the same generators, independent of 
the variations in the load on the con- 
verter. 

In some systems, alternating current is 
supplied to rotary converters at a dis- 
tance from the power house, while in 
others converters are located in the power 
house with the generators which supply 
current to them. If a rotary converter 
located in the generating station is to be 
compounded to give a rising voltage with 
increase of load, it is necessary to provide 
inductance, either in the shape of trans- 
formers or in choke coils, between the 
bus-bars and the converter. 

When a rotary converter is supplied 
with direct current and delivers alternat- 
ing current, the speed is not held con- 
stant, as is the case when the converter 
receives alternating current, the frequency 
of which is fixed by the speed of the alter- 
nator. When the converter is driven by 
direct current, its speed, like that of the 
direct-current motor, is governed by the 
strength of the field excitation and the 
voltage of the direct-current supply. The 
armature reaction also affects the speed, 
and it is sometimes very high when the 
converter delivers alternating current. The 
converter, therefore, is liable to show wide 
changes of speed when the load changes, 
and tends to attain an excessive speed un- 
less special means are taken to prevent it. 


10. ROTARY CONVERTER WITH INDUCTION MOTOR FOR STARTING 
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Fuel and Boiler Room Economics* 


By Pror. C. H. BENJAMIN 


At first sight, the relation between the 
subject of this paper and that of smoke 
abatement may seem to be remote. As a 
matter of fact, it is a very intimate one, 
since it has been pretty thoroughly 
demonstrated in the past ten years that 
boiler-room economy and smokeless chim- 
neys naturally go together. It does not 
necessarily follow that a smokeless chim- 
ney is a sign of economical combustion, 
but the engineer may rest assured that if 
he runs his furnaces economically, the top 
of the stack will take care of itself. 

The writer believes that the boiler room 
has been neglected in the past and more 
than its share of attention has been paid 
to the engine. Why owners and engineers 
should insist so strenuously upon duty 
tests of engines, and quarrel over a differ- 
ence of 5 per cent. in steam consumption, 
or 2 per cent. in regulation, and at the 
same time allow 15 or 20 per cent. of 
good B.t.u. to escape up the stack and 
into the boiler room, is hard to explain. 
As things go at the present time, it is 
much easier to effect a considerable sav- 
ing in fuel by improvement in the boilers, 
furnaces and chimneys than to improve 
to the same extent upon the plant in the 
engine room. It is an old saying that 
“every dog has his day.” Let us hope 
that the sun has at last risen for the 
boiler-room end of the proposition. 


INSTALLATION OF PLANT 


The economy of the boiler room begins 
with the installation of the plant. Un- 
less boilers of proper capacity, grates of 
suitable area and chimneys of suitable 
size are provided in the first place, no 
subsequent endeavor will raise the effici- 
ency of that plant above the average. 
In determining beforehand the type of 
equipment to be installed, a careful bal- 
ance should be struck between the first cost 
and the resulting fixed charges, and the 
expense for fuel, attendance and repairs. 
No general rule can be laid down for the 
solution of this problem, and each engi- 
neer must settle it to his own satisfac- 
tion. If the plant is to be run continu- 
ously for twenty-four hours a day and 
seven days in the week, the owner can 
afford to pay fairly heavy interest and 
maintenance charges for the sake of im- 
proved boiler efficiency and diminution of 
labor account. A first-class water-tube 
boiler with mechanical stokers, coal-hand- 
ling apparatus and forced draft may be 
an expensive investment, if only run sixty 
hours a week, while on the other hand, the 
saving of labor and the better fuel 
economy will more than pay the difference 
in running expenses for continuous opera- 


*Abstract of a paper read at the third con- 
vention of the International Association for 
the Prevention of Smoke, Cleveland, O., June 
~4, 25 and 26, 1908. 
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tion. Let us assume, then, that this mat- 
ter has been carefully thought out before- 
hand and that the type of plant selected is 
that best adapted for the local condi- 
tions. 


THe PurRCHASE OF FUEL 


The reason for the poor results shown 
in many boiler rooms is the fact that the 
engineer and fireman are entirely at the 
mercy of the coal dealer and are unable 
to tell twenty-four hours ahead what 
variety of dirt they will be obliged to 
burn on the grates. It is not that coal 
dealers are more dishonest than other 
men, but that they are in the coal business 
for money, and if there are no restrictions 
in the contract and no oversight of the 
coal supply, they naturally sell everything 
that they have in the yard without much 
regard to its heating value. It has even 
been necessary to bribe the driver of the 
coal wagon in order to secure fuel which 
was free from slate and refuse. Owners 
who buy coal without any safeguards to 
insure good quality must expect to be 
treated in this way, with only themselves 
to thank. I hold no brief for the owner 
or for the coal dealer, but would always 
recommend that the same precautions be 
exercised in buying coal as would pre- 
vail in other lines of business. One who 
buys without scrutinizing, like the victims 
of the “pig in the poke,” can expect little 
else than the poorest quality of goods. 

Goal should not be bought by the ton 
without some guarantee as to its heating 
value. The most scientific method of de- 
termining this is by chemical analysis or 
by burning in a calorimeter. If coal is 
bought from different fields where the 
chemical composition varies widely, it 
should always be purchased subject to 
analysis or calorimeter test. In such 
cases, a sliding scale of prices can be 
adopted, the analysis or heat value of the 
samples submitted with the bid serving as 
a standard and a certain range of heat 
variation being allowed. The total range 
generally adopted is 500 B.t.u. A coal the 
heating value of which varies more than 
250 B.t.u. on either side of the standard, 
is subject to either penalty or bonus in 
froportion to the variation. Where the 
coal purchased all comes from one field 
and has approximately the same chemical 
composition, it is often safe to determine 
the ash content so as to insure the pur- 
chaser against an undue proportion of 
non-combustible material. In such cases, 
the standard per cent. of ash is determined 
from the sample and a variation of 2% 
per cent. each way from the standard is 
allowed, a sliding scale of prices being 
adopted as in the preceding example. A 
large number of tests of coals from the 
Indiana and Illinois fields, which have 
been reported from time to time, warrants 
the statement that the ash content varies 
rearly in an inverse ratio to the change 
of B.t.u. 

The coal used in our plants should be 
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weighed on the track at the power plant. 
It is not to be expected that these weights 
will tally exactly with those at the mine, 
on account of the variation in the amount 
of moisture. All coal, when freshly 
mined, contains a comparatively large per 
cent. of water and this varies in different 
mines. Exposure to the hot sun and to 
wind will reduce this moisture content, 
while a heavy rain will increase it. By 
weighing at the power plant, in case 
of undue variation from the previous 
weight an examination of the amount of 
moisture present would enable the pur- 
chaser to be reasonably sure that he was 
getting what he paid for. 


BurNING FUEL 


In burning coal under a boiler, it 
should be remembered that the object is- 
to transfer as much as possible of the total 
B.t.u. contained in the coal to the water 
in the boiler, and that any failure to do 
this shows a lack of engineering ability. 

No leak or waste is too small to de- 
serve attention and unceasing vigilance is 
the price of economy. The grates, if 
hand-fired, should be of standard shaking 
pattern and the fire kept thin enough so 
that it can be kept clean and bright with- 
out too much overhead slicing. Every 
time that the furnace door is opened for 
the introduction of coal or for cleaning 
the fire in any way, there is a distinct 
loss of efficiency on account of the in- 
rush of cold air. Most boiler-room fires 
suffer from too much meddling. It ie 
undoubtedly better in all plants of any 
size to install mechanical stokers, there 
heing the double advantage of a uniform 
feed of fuel and a definite air supply, just 
sufficient to maintain combustion. When 
combined with mechanical handling of the 
coal and ash, there is always a distinct 
saving in the labor bill. 

It is unreasonable to expect the ordi- 
nary fireman to care for more than about 
200 horse-power of boilers where the fur- 
naces are fired by hand with soft coal. 
The use of mechanical stokers will at 
least double his capacity, and when me- 
chanical conveyers are used, one fireman 
can sometimes tend from 800 to 1000 
horse-power. For large plants with a 
good boiler reserve and a fairly steady 
1oad, chain grates are undoubtedly the 
most successful method of feeding coal. 
Where the plant is of medium size and tiie 
load fluctuates badly, underfeed stokers 
will probably give better results than 
hand firing. The principal objection to 
these latter in larger plants is the incon- 
venience of removing the clinker through 
the fire doors into the boiler room. 

Whether fired by hand or by machinery, 
the economical fire is the one which is 
aiways bright and clean, free alike from a 
covering of green fuel and from an under 
stratum of clinker and ash. The chilling 
of the flame in too intimate contact with 
the boiler tubes, with the consequent 
sluggishness of the fire and deposition of 
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soot on the flues, is one of the most com- 
mon causes of lack of efficiency. The re- 
moval of the fire from immediately under 
the boiler, on the dutch-oven principle, is 
the rational solution of this question. 

Many firemen do not appreciate the im- 
portance of clean flues and the fact that a 
smoky fire does more damage in this way 
than by the actual loss of heat from im- 
perfect combustion. 

The importance of good draft is fre- 
quently not appreciated, and many of the 
evils of the boiler room, including over- 
heated grates and big repair bills, are due 
to imperfect circulation of air under and 
through the grates. There should always 
be a large excess of draft at hand. It is 
better to have a chimney 50 feet too high 
than too low. A powerful draft insures 
a cool. grate and ash-pit, a high rate of 
combustion and a better transmission of 
heat from gases to flues. If your chim- 
ney temperatures are too high, it means 
either that the heating surface of the 
boiler is insufficient for the grate area or 
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steaming capacity, and although the in- 
troduction of the mechanical stoker has 
improved the methods of burning fuel, 
there is still great room for improvement. 
It is sometimes dangerous to prophesy as 
to the future of any mechanical or engi- 
neering apparatus. When, however, we 
compare the comparatively sluggish and 
illy regulated coal fire of the power plant 
with the perfect combustion and intense 
heat of the open-hearth steel furnace, we 
are justified in predicting an improvement 
in the former. 

When the coal fire is removed from its 
inconvenient and uneconomical position 
under the boiler and the combustion is 
perfected in a brick-lined reverberatory 


furnace operated under forced blast with 


air heated by regenerators, the heat effici- 
ency and the evaporative capacity of 
steam boilers will be enormously in- 
creased. The secret of good combustion 
in boiler work, as in metallurgy, is com- 
plete combustion of the coal in a separate 
receptacle and the maintaining of gases 


that the gas is not baffled enough and has 
not a high enough velocity in the pas- 
sages. Better a good draft, a small grate 
and a high rate of combustion combined 
with a high velocity of gases over the 
heating surfaces. 

In many boiler rooms there is a con- 
siderable loss of heat on account of radia- 
tion from the brickwork and from the 
ash-pit and escape of heat through leaks 
in the masonry. A small crack will suffice 
to carry out an appreciable fraction of the 
heat of the fire. 


GENERAL SUGGESTIONS 


There is a prevalent feeling that the 
steam boiler at the present day is but on 
the threshold of its career and that the 
future will see boilers capable of doing 
much more work in proportion to their 
size and the space occupied. Although 
considerable progress has been made of 
late in the construction of the boiler 
itself, as regards increase in heating sur- 
face, more efficient circulation and greater 
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High temperature, high pressure and high 
velocity are the three factors which will 
revolutionize boiler-room practice. 


A Kansas Irrigation Plant 


By B. S. NELson 


Near Garden City, Kansas, the United 
States Reclamation Service and Bureau, 
under the Department of the Interior, is 
constructing an irrigation plant known as 


-the Garden City Project, which is in- 


tended to convert a large arid district in 
that section to farm land. During the wet 
season the Arkansas river ‘has a large 
flow, while in the dry season it is a brook 
on the surface, but has a considerable 
body of water flowing a short distance 
under the surface of the ground. In the 
Garden City project a power plant and 
twenty-three electrically driven pumping 
stations located along the line of flow of 


at a very high temperature before coming 
in contact with any cooling surface what- 
soever. 


Experiments by independent investiga- 


tors have shown that the capacity of a 
tube for transmitting heat is enormously 
increased by moving the gases over it with 
a high velocity. This points to the use of 
boilers in which the gases are conducted 
lengthwise of the tubes at a high velocity, 
passing over successive layers of tubes in 
series until the temperature of the gases 
is reduced to the proper point for delivery 
to the stack. -A combination, then, of a rever- 
beratory and regenerative furnace with 
high-pressure draft, a high velocity of 
furnace gases and a long series of heat- 
ing tubes entirely free from soot and 
scale, points to a higher efficiency and 
greater capacity, With this will naturally 
go higher steam pressure and more super- 
heat. Since these last two mean higher 
temperatures for the escaping gases, the 
more extensive use of economizers for 
heating feed water is to be predicted. 


ELECTRICAL CONNECTIONS IN BASEMENT OF GARDEN CITY PLANT 


the underground stream are to make 
available this water for irrigation by 
pumping it to the surface. 

Approximately 10,000 acres will be 
affected by this project in a strip 20 miles 
wide. A ditch is arranged called the 
Farmers’ Ditch, with a set of flood gates 
at its junction with the river, so that when 
the river level comes to a certain hight it 
flows into the ditch, feeding the irrigating 
system. When the river level falls below 
that needed to feed the ditch, the supply 
is pumped from the underground stream 
by the various stations into the canal, the 
flood gates being closed. 

The entire pumping plant is of modern 
design in all details, having two 200- 
horse-power Stirling boilers set singly and 
designed to generate steam at 150 pounds 
pressure. With each boiler is a super- 
heater giving 120 degrees Fahrenheit 
above normal boiler temperature. To sup- 
ply the boilers a narrow-gage track leads 
from the coal house outside the power 
station, the coal being brought in two %- 
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ton cars to the space in front of the boil- 
ers and fired by hand. Draft is supplied 
by a steel stack 150 feet high. 

Two turbo-generator units are installed, 
each of 225 kilowatts capacity, generating 
three-phase currents at 6600 volts, 60 
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the switchboard and operated mechani- 
cally from the apparatus on the board. 
Transformers and other apparatus are 
also installed in the basement, necessitat- 
ing quite an elaborate system, which had 
to be -installed with the greatest caution. 


TURBO-GENERATOR UNITS IN GARDEN CITY PLANT 
cycles. Exciting current is taken from a Two surface condensers are also placed 


dynamo directly mounted on the end of 
the generator shaft. These turbines are 
designed for best efficiency at 150 pounds 
pressure and 100 degrees superheat, ex- 
hausting into 28 inches vacuum. 


in the basement, furnished by the Whecler 
Condenser and Engineering Company, and 
each fitted with an Edwards vacuum 
pump. The capacity of each condenser is 
5200 pounds of steam per hour, and con- 


5 


THE BOILERS IN 


live marble panels are placed in the 
switchboard, two for the generators, one 
for the exciters and two for line service. 
On generator and line panels are pilot 
switches which are connected to oil-brake 
switches mounted in the basement below 


THE GARDEN CITY PLANT 


denses at an absolute pressure of 1% 
inches mercury with cooling water at 165 
degrees Fahrenheit. 

This installation was made by the 
D’Olier Engineering Company, of Phila- 
delphia, under the supervision of Charles 
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F. Slichter, supervising engineer, and OQ. 
H. Ensign, electrical engineer for the 
United States Reclamation Service. 


Splashing Tank Cured 


By J. O. Frazier 


The sketch shows provision for pre- 
venting the splashing over of water from 
a small tank into which a very large pump 
discharged its water. Our tank was only 
about 6 feet square and 5 feet deep. There 
was an 18x18x24-inch circulating pump 
which delivered its water through the 12- 
inch pipe D. The tank T was supported 
on the beams in the top of the house about 
30 feet from the ground, and in a situa- 
tion which would not permit of any 
splashing over of the water. The pump 
ran about 30 strokes per minute, and 
would deliver not far from 750 gallons per 
minute, equivalent to a tank full in about 
14 minutes. From the tank the 8-inch in- 


To Condenser 


Waver Level 

- 


ARRANGEMENT TO PREVENT WATER SPLASH- 
ING OVER TANK TOP 


jection pipe J drew the water to the con- 
denser of the vacuum pan. 

While putting the apparatus up there 
had been considerable concern about how 
the discharge of so heavy a pump into so 
small a tank would behave. First, the 
pipe D, where it entered the tank, was 
surmerged much below the surface, but 
it caused a whirlpool and _ necessitated 
some other remedy. The wooden box B, 
about 4 feet square and 6 inches deep, 
with the bottom bored full of 1-inch 
auger holes, to allow the easy distribu- 
tion of the water over a comparatively 
large area, was tried and succeeded per- 
fectly. It had to be assisted with a cover- 
ing of bagging over the tank and box top, 
however. The water-level line in the tank 
was about 8 inches below the top, and a 
10-inch overflow pipe P ran from the 
ground up through the bottom of the 
tank. 


A steam turbine requires 4 square feet 
of condenser cooling surface per kilowatt. 
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Working Results from a Gas Electric Plant 


Report of a Thirty-day Test Conducted at the Gas-power Service Plant 
of the Richmond (Va.) Works of the American Locomotive Company 


B Y R. BIiIBBIN S 


Tue TEstT 


The equipment of the American Loco- drives to a considerable extent, and for 
motive Company’s gas-power plant at such diversified purposes that the indi- 
Richmond, Va., consists of a horizontal, vidual demands superpose to a large de- 
tandem gas engine, direct-connected to a gree and yield a fairly constant total. 


The test was continued for practically 
four weeks, half of the time on a full-load 
run and the remaining two weeks on 
three-fourths and one-half load, respec- 
tively, with a rate of gasification of 0.25 
ton per hour. A continuous run of 223 
hours’ duration evidently provides an ex- 
cellent guarantee of accurate results. The 
test was conducted entirely by the com- 
pany’s engineering and operating staff, 
and for the purpose of determining the 
fulfilment of guarantees. The electrical 
output was measured by direct-current re- 
cording wattmeters calibrated from a 
laboratory standard previous to the test. 
The water consumption was also metered, 
no great accuracy being desired. The coal 
was weighed by scales checked from time 
to time by standard weights. Sam- 
ples from such weightings, accumulated 
during a day’s run, were quartered down 
and sealed for analysis (Table 1). 

It should be noted that at full load, 312° 
dike kilowatts, the engine was running some- 
what below full rating, but the true full- 

load coal consumption may readily be 
FIG. I. GAS-POWER PLANT ECONOMY AT VARIOUS LOADS found. For this purpose, these data have 


direct-current generator and _ operating 
on gas generated by a pair of 9-foot 


Method-of Determining-Overall-Efficiency of Producer Plant. 


is purified by means of wooden-slat scrub- 
bers and a centrifugal tar extractor, motor- 
driven. A 15,000-cubic-foot holder serves 
to equalize its quality and to start the en- HEE 
gine, which is necessary to bring the 
motor-driven auxiliaries into service. The HHH 3 Ht 
engine is of the modern double-acting 
type, with cylinders 23% inches in diame- 
_ter and 33 inches stroke, and is governed 
by a sensitive oil-relay system designed 
to relieve the governor of all valve work. rt 
Regulation being by the constant quality HH 
method, the ratio of air to gas is con- 
stant except when the gas itself changes, 
for which event hand-regulating dampers 
are provided. An important feature of 
the producer is that it is designed for con- eA 3 aueees 
f tinuous operation, having a water-sealed HH 
bottom instead of a closed ash pit, to per- ts HHH nye fet 1 
mit the removal of ash at any time. It 
generates its own steam, requirmg no Electrical Output Kew 
auxiliary boilers, so that the only auxili- 


aries required for the entire plant are a 
motor-driven fan, tar extractor, and ig- 
niter set. In the aggregate these auxili- Constituting the main service plant of the been plotted in Fig. 1 in the form of three 
aries absorb about 5 per cent. of the sta- Richmond works, the gas-power eqpip- related curves: (a) Rate of gasification 
tion capacity. ment is called upon for continuous 24-hour in pounds per hour; (b) pounds per unit 

The Richmond works employ motor- service, except on Sundays and holidays. of output per hour, and (c) correspond- 


FIG. 2. GRAPHICAL METHOD OF DETERMINING OVER-ALL EFFICIENCY OF PRODUCER PLANT 
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ing thermal efficiency. The first-men- 
tioned curve is important in all analyses 
of steam or gas engines to determine the 
rationality of the results, for the line of 
heat input to the engine as well as to the 
producer should be practically straight, as 
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tween coal pile and switchboard.* It is 
found that the gross coal consumption of 
the plant at full engine load is 550 pounds 
per hour, or 1.59 pounds per kilowatt- 
hour, equivalent to approximately 1.09 
pounds per brake horse-power-hour. And 


TABLE 1. 


Length of run, hours 


Average load, computed boiler horse-power 
Load, per cent. engine rating.................. 
Load, per cent. generator rating . 
Coal gasified per hour 


Pounds coal per kilowatt-hour....................... 


Pounds coal per kilowatt-hour, guaranteed 


Pounds coal per boiler horse-power-hour...................4.. 


Average heat value of coal, B.t.u 
B.t.u. per kilowatt-hour 
B.t.u. per boiler horse-power-hour 


Per cent. thermal efficiency, brake............... 
Per cent. thermal efficiency, electric............... 


Coal—Pocohontas Run-of-mine; average heat value dry sample, 14,703, as fired, 14,392; 


GENERAL RESULTS OF TEST. 


| 

Full | Three-  One- 

Load. | Quarters Half 

Load Load 

312.3 | 228.3 159.6 

91.0 7.6 47.5 

115,289 54,143 47,775 

517.0 433.0 351.0 
PE 69,650 28,540 21,710 
eR 1.654 1.697 2.20 
1.14 1.31 1.56 
are 14,392 14,392 14,392 
23,700 27,280 31,650 
14.35 12.65 10.78 
volatile 


matter, 22.8 per cent., ash 4.5 per cent., sulphur 1 per cent. 


Test—August 12, 7 a.m., to September 7, 12 m. 


developed during the test of a similar 
engine at the works of the Norton Com- 
pany. The second curve, showing the 
relative fuel economy at various loads, 
necessarily follows the form of an equi- 
lateral hyperbola, being derived from the 
line of total coal input. Finally, the third 


with a 400-kilowatt load, which is easily 
within the limits of this particular plant, 
the coal consumption would be roughly 1.5 
pounds per kilowatt-hour, or one pound 
per brake horse-power-hour. 

This characteristic of constantly increas- 
ing economy by the gas-engine plant up 
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an essential difference from steam-engine 
sconomy which usually is best at loads 70 
to 80 per cent. rating, according to the 
cylinder ratios employed. By projecting 
backward the line of total coal gasified, 
we find that it requires over one-third of 
the full-load coal to run the plant un- 
loaded. This represents a standing charge 
against its operation, becoming less and 
less important as the load increases. 
During the four weeks’ test there were 
several. days during which the plant was 
allowed to stand idle, as the works are 
not operated Sundays. During this period, 
some coal was required to keep the pro- 
ducer fires at their normal level and in 
good condition. It would, of course, have 
been possible to starve the fires during 
standby periods, but this would simply 
have resulted in a higher coal consump- 
tion during the succeeding run. Accord- 
ing to the judgment of the producer 
operator, an average of 1700 pounds of 
coal were required to compensate for 
standby losses from 6 p.m. Saturday until 
7 a.m. Monday, a period of 37 hours. 
Fig. 2 shows a graphical method of de- 
termining the producer-plant efficiency. 
Here are plotted three economy tests and 
the standby loss. Not knowing the heat 
input to the engine at various loads by 
actual test, the guaranteed efficiencies have 
been plotted extending the line backward 
to a point of zero input. This corresponds 
to 166 kilowatts total losses in the engine 


a 
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| | | | | | | | | | | 
| October, 107. |_| November, /|1907. | 
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FIG. 3. ELECTRICAL LOG FOR TWO MONTHS, SHOWING AVERAGE MAXIMUM AND MINIMUM LOADS CARRIED 
‘urve, efficiency, represents that part of to the point of maximum load illustrates unit. Assuming that the producer is 
the heat in the coal that has been con- ———., ‘ maintained ready for operation, there are 
*Taking the mechanical equivalent of heat 
erted into useful work. This is absolute as 778 B.t.u., the thermal value of one horse- four points to determine the curve 
: : a power-hour is 2545 B.t.u., and that of a : 
t kinetic efficiency, and not akin to the {ilowatt-hour 3412 B.t.u. * Hence, absolute of producer input. And the ratio be- 
ethciency ratio” employed in steam- thermal efficiency equals 2545 — B.t.u. per tween engine and plant output gives 


ngine practice. It covers all losses be- 


brake horse-power-hour, or upon an electrical 
basis, 3412 + B.t.u. per kilowatt-hour. 


directly the gross efficiency of the gas- 
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TABLE 2. COST OF POWER, 700-KILOWATT GAS-POWER PLANT. 


ASSUMPTIONS. 


Equipment cost: 
uilding and machinery 
Cost per kilowatt, $138; per boiler horse-power, $96. 60. 
Fixed charges: 
Interest 5 per cent., taxes and insurance 1.5 per cent., depreciation (sinking fund 15 years 
5 per cent.), 4. 63 per cent., running repairs 1.5 per cent. oninvestment. Total 12.63 
per cent. per year 
Operation: 
300 days, 7200 hours per year, 5,040,000 kilowatt-hours. 
Input to auxiliaries, 5.4 per cent , full 10.8 per cent. half- load. 
—o losses, producer plant, 1600 pounds per week, 2.1 per cent. full, 3.1 per cent. half- 
oac 
Fuel rate, full load, 1.59 pounds + 2.1 per cent. = 1.62 pounds per kilowatt-hour; 4-load 
2.1 pounds + 3.1 per cent. = 2.17 pounds per - kilowatt-hour. 


Cost oF Power, 700-KILOWATT TURBINE PLANT. 


ASSUMPTIONS. 


Equipment: 
uilding and machinery, $100 per kilowatt 
Fixed charges: 
Interest 5 per cent., taxes and insurance 1.5 per cent.; 
years at 5 per cent. ) 4 per cent.; 
Operation: 
300-day year, 7200 hours. 
Average water rate, full-load 21.5 pounds per kilowatt-hour. 
Average water rate, Ste y load 25.5 pounds per kilowatt-hour. 
Gross evaporation, 7.5 to 8.0 a. 
Standby, banking, 10 to 15 per cen 
Gross coal consumption, full, 2.96 a per kilowatt-hour; half, 3.9 pounds per kilowatt 


depreciation (sinking fund 16% 
repairs 1 per cent., total 11.5 per cent 


our. 
Wages and supplies—Same as gas. 


gerierating plant from coal pile to engine 
throttle. 

A careful measure of oil consumption 
was made during the two weeks’ run at 
full load, comprising 223 hours’ operation, 
also the water consumption of the engine. 
During this period, the average rate of 
cylinder-oil consumption was 0.09 gallon 
per hour, or, on the basis of a ten-hour 
working day, 4.9 gallons per week. This 
confirms to a considerable degree, the ex- 
perience at the Norton works, where an 
engine of the same size uses 3.5 to 4 gal- 
lons per week (ten-hour day). The high 
economy of oil is due to the system of 
timed, forced circulation employed. 

The average quantity of cooling water 
used was 6.56 gallons per brake horse- 
power-hour at heavy load with inlet tem- 
perature varying from 75 to 80 degrees’ 
Fahrenheit and outlet from 140 to 150 de- 
grees Fahrenheit. This quantity is quite 
reasonable for the temperature rise. 


Supplies 
Fixed charges 
Total costs—coal at $1 - 
Richmond coal. . .$2.7 
4.0 


6. 


Equivalent power rate: 


6.00 
Charges for auxiliaries if motor-driven. 


Saving, gas over steam: 
Coal at 


$70,000 


8,050 


Cost ITems. 
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OPERATING RESULTS 


It seems to be the general impression 
that a gas-power plant must be handled 
gingerly in order to obtain good results. 
The accompanying operating data from 
Richmond should dispel this impression. 
Fig. 3 shows typical results for two 
months’ operation, representing an output 
somewhat below normal. It is worth 
while to note the continuous operation 
throughout the week, 24 hours per day, 
and particularly the high average load 
sustained. The normal run at Richmond 
is six days without stopping. In fact, the 
producer fires remained undisturbed from 
July 4, 1907, until early in the present 
year, when an opportunity occurred to 
make careful inspection of the entire 
equipment. 

The plant has sustained a load of 410 
kilowatts for three hours, and even higher 


TABLE 3. COST PER KILOWATT-HOUR AND HORSE-POWER-YEAR, GAS PLANT. 


HALF 
Loap, Loap. 
Cents per kw.-hr 


13 300 
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LOAD RECORD, SHOWING OVERLOAD CAPACITY CF PLANT 
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$96.60 
12,220 
A 2.00 0.162 0.217 
ee 4.00 0.324 0.434 
7 6.00 0.486 0.651 
58.20 
62.40 
pe. 2.00 +8% gain +0.9% gain 
2.70 12.9% “ 4.7% 
4.00 19.6% 12.4% 
6.00 33.7% 19.0% 
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overloads for short periods, as indicated 
in Fig. 4. 


OPERATING Costs 


Owing to the fact that the present 
power plant was made to accommodate a 
two-unit plant, the cost has been computed 
upon this basis, and in view of the ex- 
cellent results that have been obtained, the 
electrical rating of the plant has been 
placed at 7oo kilowatts, or 1000 horse- 
power, at which rating the investment cost 
becomes about $138 per kilowatt, or $06 
per brake horse-power, complete, includ- 
ing machinery, buildings, foundation, pip- 
ing, erection—in fact all items except the 
value of the land occupied. Considering 
the limited size of the plant, this does not 
represent an excessive cost, which in large 
plants would probably be as low as $100 
to $125 per kilowatt. 

In this total cost of power are included 
the usual fixed charges—interest at 5 per 
cent., taxes and insurance 1.5 per cent. In 
the absence of any data on repairs (there 
having been none on the engine up to the 
present time, and very small repairs on 
generator and producer), this item has 
for convenience been included in the fixed 
charges at 1.5 per cent. on the plant in- 
vestment. Further, depreciation has been 
included in the form of a sinking fund, 
based upon 15 years’ life of plant at 5 per 
cent. interest. This latter method may 
be contrary to general practice, but con- 
sidering the nature of the depreciation 
fund and its earning capacity, the annuity 
method seems most logical. 

These costs are shown in Table 3. 
Based on 300-day operation, 7200 hours 
per year, the fixed costs are distributed 
only over the operating period, not over 
the entire year. And, assuming the price 
of coal largely determined by location, the 
efficiencies at various loads are considered 
constant, irrespective of the price of coal. 
Both standby losses and power-consump- 
tion charges have been included. As we 
are considering an industrial plant in 
which the load averages practically uni- 
form throughout the day, it suffices to 
estimate power costs at full and_ half 
loads respectively. This has been done in 
Table 3 for various coal prices. Coal 
prices are based upon net ton. 

The results show that. at the price of 
fuel at Richmond, $2.70, power can be de- 
livered at switchboard at a cost of two- 
thirds of a cent per kilowatt-hour for a 
fully loaded plant operating 7200 hours 
per year, or less than 1.25 cents operating 
at half-load, taking into account fixed 
charges which range around 40 per cent. 
of the total cost. Even with coal as high 
as $6 per ton, the total cost of power 
would be under one cent per kilowatt- 
hour, obviously an excellent result. 

[The foregoing is an abstract of a paper 
‘ead at the annual convention of the 
\merican Institute of Electrical Engi- 

eers, June 29-July 2, 1908.] 
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Give the Plant a Fair Chance 


By G. F. NISTLE 


Much is heard about giving “the boys” 
a fair chance, and boast is made of our 
Anglo-Saxon love for fair play, but we 
are prone to think that fair play is some- 
thing only affecting human beings and 
possibly fighting dogs. Our thinking thus 
does not make it true, nor does it excuse 
the indolence that forbids the study of 
mechanical problems relating to a plant. 

Engineers are sometimes guilty of the 
indolence referred to, and in designing a 
power station will often accept conditions 
that are unfavorable to the building of a 
really good plant, blaming the architect 
for producing such conditions. The archi- 
tect may be very much to blame, but the 
conditions might often be improved with 


very little expense if the engineer would. 


only study the problem long enough to 
find out what conditions nature had im- 
posed before the architect took hold. 

Although the engineer is sometimes 
guilty of injustice to the plant and the 
architect, still the greatest sinner is more 
frequently the owner. He employs an 
architect to design a building, sometimes 
gets an engineer to design a power plant 
for it, pays all the bills promptly and then 
starts in on a career of neglect and de- 
privation that soon makes the new plant 
look like a junk pile. 

An example of how the owner failed to 
give the power plant a fair chance will be 
found in the following case: A_ well- 
known architect had designed and built a 
skyscraper with a basement only 8 feet 
deep, and the owner had contracted for a 
power plant much smaller than it should 
have been, the contract being based on a 
price as much too small as the plant 
itself. In order to erect boilers of stock 
design in the limited hight, the grates 
were placed at floor level and a smoke 
passage, not a combustion chamber, was 
excavated behind each bridge wall. Much 
of the time this was full of water, and 
with the sulphurous coal burned produced 
a vapor containing sulphurous acid to 
attack the iron in the boilers, while the 


- evaporation of the water made an enor- 


mous coal bill. 

An engine of cheap construction was 
installed to run two dynamos for light- 
ing. A big, hungry elevator pump, a 
boiler feed-pump and a house pump com- 
pleted the plant. After a short time every- 
thing began to get out of order and a new 
man took charge every few weeks. At 
last the building was sold and the new 
owner put in what was considered an up- 
to-date plant—water-tube boilers, a new 
single-cylinder engine for lights, a new 
house pump and a compound engine, also 
a compound elevator pump. For some 


time everything went well, then trouble 
began. 


The dynamo attached to the sim- 
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ple engine began to break down and 
always at a time when the compound en- 


gine was being repaired. 
THE ENGINEER WRONGLY BLAMED 


Finally, on a dark afternoon, the com- 
pound engine had to be stopped on ac- 
count of a hot bearing. The small engine 
could not carry all the load, or rather its 
dynamo could not, so a large part of the 
building was dark. The engineer was 
blamed for the failure, but wrongly, for 
the following reasons: The owner had 
been repeatedly advised to so arrange his 
forces that an engineer would be in the 
engine room during every storm, even if 
one came every day. When the compound 
engine was installed he was particularly 
asked to have someone in the rcom with 
the engine to keep it oiled. This was not 
done, and the engine, not being self-oiling, 
ran dry and acquired a hot box. Further 
than this the owner had been requested to 
get a dynamo of larger size for the sim- 
ple engine, but would not, preferring to 
use a machine that he had in another 
plant. 

When the compound engine broke down 
the crew worked all night to get the 
dynamo from the simple engine out of the 
way and the big one in its place, so that 
the service was saved from further dis- 
grace, but at the cost of an engine loaded 
beyond the possibility of true economy. 

Such treatment is not fair play to the 
plant, but in the same building occurred 
another instance showing equally great 
neglect of the courteous treatment due to 
respectable machinery. In this case the 
victim was the compound elevator pump, 
and its abuse came about in this way: 
The regular engineer took a much-needed 
vacation, and while he was away the 
owner installed a crew of alleged engi- 
neers who began to “do things” at once. 
They wanted to show how good the coal 
was and how bad was everything else. 
The second day after they took charge the 
compound pump “went lame” very quietly 
and immediately the elevator pressure 
dropped. Car speed could not be main- 
tained, so an auxiliary pump was started. 
Still the pressure was below normal and 
the large elevator pump had to be put to 
work. 

At this stage the writer was sent for 
and began a systematic test of the pump. 
The trouble was soon located in the steam 
chest, where the valve was found riding 
with one side about 34 inch above the seat 
and providing a very free passage between 
the steam inlet and the exhaust. 

How did it get up there? The only 
proper excuse for such a position of the 
valve would be the starting up of the 
pump with the cylinder drips closed and 
the cylinders full of water, this water be- 
ing trapped in the space intended for a 
steam cushion was forced up under the 
valve, which was thereby lifted from its 
seat and catching on the guide rib, had 


to stay up. 
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Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 


WE PAY FOR USEFUL IDEAS 


Making Pipe Joints Below the 
Water Line 


Laying pipe in or under water is not 
at all uncommon, and very likely the same 
methods used by the writer in this case 
are old to others. But as I had never 
been called on to handle a similar case, it 
was necessary for me to work out the 
problem as necessity demanded. 

At a time of unusually low water I put 
in the intake box and screen and several 
lengths of pipe. The pipe was cast-iron 
bell and spigot, 14 inches in diameter, to 
be used as a suction pipe. We used a 
coffer dam to enable us to put in what 
was then below the water line. After lay- 
ing several lengths of pipe and getting 


to fasten it in eight places as shown in 
Fig. 2. More fastenings would have been 
better. 

The plug was made of a piece of a 
cedar pole built up with narrow strips until 
it was almost the diameter of the inside 
of the pipe at the large end and tapered 
enough to enter the hose ring easily. In 
this case the plug was nearly 2 feet long. 
We first tried to insert the whole thing at 
once, but were not successful, and were 
obliged to make a form out of I-inch 
boards to place the rings in position first. 
We worked entirely with poles, as it was 
midwinter. The operation of wedging the 
plug into place is very clearly shown in 
Fig. 1. After getting the water pumped 
down we used a jack-screw to force the 
plug firmly into place. To prevent any 


and the hose, and had removed the iron 
ring. We then wired the hose to the 
plug with a long wire so that when we 
pulled the plug we got everything that was 
in there. The three lengths took us 
about the water line. 
A. G. KNIGHT. 
La Salle, Ill. 


Rotary Converter Trouble 


Replying to F. M. Swaln, Jenison, 
Mich., relative to the. inquiry on rotary- 
converter trouble as described in the 
June 16 number of Power AND THE ENGI- 
NEER, I think that the trouble was caused 
by a sudden and extra pull from the 


well above the level of the coffer dam, a 
sudden rise of the river covered the pipe 
dam and all with about 4 feet of water. 
After waiting some time for the water to 
fall sufficiently to enable us to get to the 
pipe the following plan was adopted: 

We built a dam across the ditch below 
the upper end of the pipe. Then, as there 
was no stop valve on the line, it was 
necessary to plug the pipé. We made a 
gromet or ring of an old piece of steam 
hose. The ends were held together by a 
wooden plug, fitted tight and nailed in. 
The joint was then well taped. This ring 
was made to fit easily into the pipe. To 
prevent the ring slipping too far into the 
pipe we fastened it to an iron ring with 
wires. The iron ring fitted inside the 
bell of the pipe. We found it necessary 
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MAKING PIPE JOINTS BELOW THE WATER LINE 


possible loosening of the plug and also to 
enable us to remove it when ready we 
fastened a long pole to it with iron straps 
and lag-screws, and kept the pole securely 
blocked. 

We slipped the pipe sections over the 
pole, one at a time, and after getting three 
lengths in place we made the two upper 


joints, letting the leakage from the plug. 


run out at the lower joint. The lower 
joint was made as follows: The first 
strand of oakum was soaked in hot beef 
suet, and when calked in place did not leak 
a drop. This was followed with dry 
oakum, and just before pouring the lead 
we poured in a little kerosene oil. The 
job was entirely successful. 

Before placing the pipe in position we 
had cut the wires connecting the iron ring 
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direct-current side of the rotary, caused 
possibly by a ground on some circuit. 
This sudden increase in amperage caused 
the machine to flash over and damage the 
commutator. This machine may possibly 
have been run for half a day at its rated 
load or more and with a poor power fac- 
tor, which would cause excessive heating 
of the armature conductor, and when the 
trouble occurred the excess amperage 
would raise the temperature above the 
melting point of the solder. The burning 
of the middle collector ring was caused 
by poor contact of the brushes under 
heavy load, and the fact that the ring was 
burned badly at six equidistant points was 
due to the machine having six poles. 
H. W. RICHARDSON. 
Brockton, Mass. 
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New Blow-off Arrangement 


Herewith is a sketch of a new blow-off 
arrangement. Beginning at the boiler, I 
have a copper funnel 10 inches in diame- 
ter on the large end, and a 2-inch pipe 
nipple brazed on the small end, screwed 
in a 2-inch elbow and passing through 
top of the boiler to a 2-inch tee. This 
funnel is placed with a clearance of about 
2 inches from the top row of flues, with 
the open end toward the front end of the 
boiler. The ell to which it is fastened is 
about 6 inches from the rear head of the 
boiler. The side opening of the tee above 
the boiler continues as 2-inch pipe to the 
main line to the sewer. This line is my 
surface blower and used only once a 
week, usually on Sundays, when the steam 
pressure is reduced to 40 or 50 pounds. 

When using this blow-off I begin with 
about three gages of water and blow down 
to one gage, this usually being sufficient 
to take all the surface impurities from the 
boiler. 

Beginning at the 2-inch tee above the 
boiler, the top opening is reduced to 1 
inch and continues to the rear of the 
boiler, then down outside the rear wall to 
a 2-inch cross, one side opening of which 
leads, 2 inches in size, to the boiler, as 
close to the bottom as possible, this being 
the blow-off pipe. 

The t-inch line is the circulation line 
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between the upper gate-valve and the 6- 
inch pipe, and below the lower gate-valve. 
This enables me to remove the 6-inch 
pipe at any time during the running of 
the boilers should it be necessary. The 2- 
inch pipe is continued from here to the 
main line to the sewer connection with the 
2-inch surface line at or below the floor 
level, thus using only one line to the 
sewer for both blow-offs. 

During the running of the boilers, both 
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ment that otherwise would remain in the 
boilers until they were cleaned. 
J. Barruo. 
Port Allegany, Penn. 


What Causes the Pound in the 
Engine ? 


Having tried without success all the 
means that I have at hand, I would like 
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WHAT CAUSES THE POUND? 


I-inch valves and the 2-inch gate above 
the 6-inch pipe are kept constantly open, 
thus creating a circulation in the 2-inch 
line from the rear of the boiler (blow- 
off), and keeping it from plugging up, 
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NEW BLOW-OFF 


to keep up a constant circulation in the 
2-inch blow-off from the boiler. It has 
stitable valves and unions to allow of easy 
disconnection. The 2-inch pipe is con- 
tinued to a piece of 6-inch pipe, 3 feet 
long, bushed on both ends to 2 inches, a 
zate-valve being placed above and below 
he 6-inch pipe and a 2-inch flange union 


ARRANGEMENT 


while the lower gate-valve is kept closed, 
thus making a dirt or sediment catcher 
of the 6-inch pipe. I open this lower 
valve twice a day, a few seconds each 
time only, leaving the upper valves open 
on this line, and blow out whatever dirt 
has accumulated during that time. In 
this way I can remove a quantity of sedi- 


the advice of other engineers to assist 
me to find the cause of a “pound” in a 
George H. Corliss engine that I have 
charge of. The engine is about I5 years 
old and has performed its functions faith- 
fully, its one fault being a solid, disagree- 
able “pound,” as the crosshead leaves the 
head center, that so far has defied the ef- 
forts of all the engineers who preceded 
me and the “experts” who have been 
called in to remove it or to locate the 
cause. 

The engine is a 20x48-inch simple high- 
pressure machine, turning 80 revolutions 
per minute. Various changes have been 
made in the valve setting, the cylinder and 
valve chambers have been rebored, new 
piston and rod, new shaft, new disk crank, 
lining and leveling have all been tried 
without attaining the desired result. 

The apparent effect of the “pound’’ is 
to break the taking-up quarter-box at the 
main bearing, four of them having broken, 
at the place shown in the cut, during the 
past four years, the last one breaking 
after a 14-inch steel plate had been placed 
between the quarter-box and the taking-up 
bolts. 

Wittram McCann. 
Lynn, Mass. 


Burning Sawdust 


The writer has used both the dutch- 
oven and standard furnace settings for 
burning sawdust, so he feels competent 
to write on the subject. I do not think 
there is anything to beat the dutch oven 
for sawdust and slabs. The sawdust burns 
from the top and sides and when it gets 
warmed up you burn all the fuel, 
fill the furnace with green dust, and have 
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a good fire in two minutes, which means 
something in a sawmill. With a plain 
setting, if the feed stops for a few min- 
utes, or the fires burn low, the fireman has 
to jump around some. I have never seen 
dust burn from the top of the pile down, 
except on starting up, but after it gets 
started it will be hot all through by reason 
of the fire getting covered up by fresh 
fuel. They all use automatic feed here. 

In all plain furnaces the dust is carried 
over the boilers and dropped on the sides 
of the water through chutes on the top. 
Generally two boilers are placed in one 
setting. We have four boilers arranged 
in two patterns. 

FRANK REED. 
Edna, La. 


A Natural Gas Burner Wanted 


In reply to the letter entitled as above 
in a recent number of Power AND THE 
ENGINEER, I would say that it is good 
and common practice to use an ordinary 
piece of pipe, or, better, several pipes, for 
natural-gas firing under steam boilers. 
The flame from the burner should not 
strike the boiler directly, as the heat from 
natural gas is very intense and destruc- 
tive to boiler tubes and plates. As shown 
in the accompanying sketch, a combustion 
chamber is usually built in front of the 
grate with means for regulating the 
amount of air and gas supply. 

Practically one pound of good bitumi- 
nous coal is equivalent to 131% cubic feet 
of natural gas. The heat of combustion 
of 1 cubic foot of natural gas is usually 
slightly above tooo B.t.u., while the heat 
obtained from 1 pound of good bituminous 
coal is somewhere near 13,000 B.t.u. 

The quantity of gas resulting from burn- 
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NATURAL-GAS-FIRED WATER-TUBE BOILER 


ing I pound of coal in air is about 136 
cubic feet at atmospheric pressure and 
60 degrees Fahrenheit, while 1 cubic 
foot of natural gas, containing about 93 
per cent. of marsh gas (CH,) requires 
9.52 cubic feet of air per combustion, mak- 
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ing the total quantity of gas burned equal 
10.52 cubic feet under similar bases. 

As noted before, about 13% cubic feet 
of natural gas is required in order to pro 
duce the same quantity of heat as a pound 
of coal. Comparatively, this gives 13.5 
13.5 = 142 cubic feet of waste gas from 
natural-gas firing, as against 136 cubic 
feet with coal firing. 

Both values, based on 60 degrees 
Fahrenheit and atmospheric pressure, dif- 
fer slightly, and under ordinary conditions 
the size of stack required would practically 
be the same for both coal and natural-gas 
firing. A stack about 80 feet in hight and 
3 feet 6 inches in diameter is considered 
ample for two 100-horse-power boilers. 

Peters. 

Pittsburg, Penn. 


Lubricator Connections 


Herewith is submitted possible 
remedy for the troublesome lubricators 
shown and described by H. B. Lawson in 
a recent number. I have assumed that 
the govenors and throttle are located as 
per this sketch. If so, his condenser pipe 
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LUBRICATOR CONNECTIONS 


is connected at a point where the steam 
pressure is reasonably constant and, if the 
piping is good, will be equal to boiler 
pressure—say 100 pounds—while the lub- 
ricator connections are made below the 
governors at a point where the steam 
pressure will vary greatly, dependent on 
the work required of the engine. How- 
ever steady the load on the compressors 
may be the steam pressure in the pipe 
below the governors will rise and fall 
with the opening and closing of the steam 
ports, and the average pressure here 
may not be over 50 pounds, while with a 
heavy load it may run up to 80 pounds. 
This difference between the inlet and out- 
let to the lubricator will cause an uneven 
feed. 

The remedy is to connect the condenser 
pipe and the lubricators so that there will 
be no difference in pressure between the 
two points. The hight of water in the 
condenser pipe being practiéally constant, 
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the lubricator’s feed will be the same, re- 
gardless of the rise and fall of the 
pressure. 
P. J. KEATING. 
Streator, Ill. 


Indicator for Water Tank 


Water-tank registering devices which 
have recently been described have an elec- 
tric-belf alarm attachment. I will submit 


SS 


INDICATOR FOR WATER TANKS 


a registering water-tank device which had 
no alarm bell, but attached to the string 
B was a little weight C, which indicated 
the hight of the water in the tank and 
could be read from a distance. 
Gus. A. JANICKE. 
Louisville, Ky. 


Failure of a Cross Compound 
Engine 


In a recent number there was an ar- 
ticle by W. H. Wakeman (on page 724) 
comparing the relative horse-power that 
can be obtained with simple and com- 
pound engines, in which he shows by ac- 
tual trial that very nearly as much power 
can be obtained from a simple engine as 
can be obtained from a compound engine, 
where the high-pressure cylinder is the 
same size as the cylinder of the simple 
engine. This article recalled to my mind 
a description of the Ball angle-compound 
engine, published in the March 2 number, 
from which I will quote a few lines that 
occur near the bottom of the first column 
on page 315, as follows: 

“It is evident, also, that the floor space 
of this engine is very small. Since a 
horizontal engine carries a vertical en- 
gine of the same power, the power for a 
given floor space is, therefore, doubled. 
This also reduces the cost of the founda 
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tion to the same extent, so that practically 
half the foundation is saved.” 

As will be seen from the above here 
are two statements directly at variance 
with each other. They cannot both be 
correct, so which shall believe? 
Personally, 1 am of the same opinion as 
Mr. Wakeman, which can probably be 
best expressed by saying that while com- 
pounding an engine, by the addition of a 
low-pressure cylinder, may decrease the 
consumption of steam per indicated horse- 
power, it does not to any great extent in- 
crease the maximum _ indicated 
power that can be obtained. 

De Wirr Povurie. 


horse- 


St. Louis, Mo. 


Condenser or Heater, Which > 


We have two 28x48 simple condensing 
engines running on 125 pounds steam 
pressure, each capable of developing a 
little more than 700 horse-power, but at 
present the load on each does not exceed 
500 horse-power. These engines exhaust 
into a jet condenser. A portion of the 
condenser water, about 350,009 gallons in 
24 hours, is being used to feed steam 
boilers. A low-service pump pumps water 
from a hot-well into a Cochrane open 
heater, where the temperature is raised 
to 200 or 210 degrees. The condenser 
water is undesirable for boiler use for the 
reason that it contains more or less scale- 
forming matter. We are going to dis- 
pense with the use of condenser water in 
the boilers and begin using city water, 
which is a soft water and does not contain 
more than one-half grain of scale-forming 
matter to the gallon. 

We believe that the best installation we 
could make would be a surface condenser 
and heater combined, which would enable 
us to save all the exhaust steam from the 
engine, as well as heat the water up to 
110 or 115 degrees before discharging the 
water into the Cochrane heater. This in- 
stallation is quite expensive, however, and 
we think that we may be able to get 
almost as good results by installing a 
closed heater between the engine and jet 
condenser. We are going to use a closed 
heater of 3500 horse-power capacity. It 
is large for the purpose, but it is a sec- 
ond-hand heater and in good condition. 
The engine will exhaust into this heater. 
The water from the city main will pass 
through the heater under pressure. The 
pressure on the main will be about I00 
pounds. We propose reducing the pres- 
sure to 15 or 20 pounds before it enters 
the heater. The pressure will be sufficient 
to force the water through the Goubert 
heater and into the open heater. In this 
way we expect to absorb a large amount 
of the heat in the engine exhaust in the 
city water before it discharges into the 
open heater. 

Will a heater between the engine and 
condenser affect the vacuum? Are there 
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any disadvantages in using a closed heater 
between the engine and condenser as de- 


scribed? We would like the opinion of 
engineers on the installation contem- 
plated. 

MarkHAM & Co. 


Farmington, Mo. 


Condensation in the Exhaust Line 


Reading W. O. Perkins’ letter in a 


recent number, regarding the above, calls 
to mind a similar case I had with the ex- 
line on 


haust a Wheelock engine, in 
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HEATER CONNECTIONS 


which the water hammer was very heavy 
at times. The engine and heater were con- 
nected up as shown by full lines in the 
sketch and minus a drain pipe from the 
bottom of the heater to the condenser. I 
took this heater out to renew the tubes 
and put it back in the manner shown by 
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DIAGRAMS FROM WHEELOCK ENGINE 


the dotted lines. There is no water ham- 
mer now, all condensation and tube leak- 
age dropping to the condenser. 

The accompanying diagrams are from 
the engine in question, running con- 
densing and on atmosphere, with same 
load, steam pressure and valve setting. as 
formerly. I would like to see some com- 
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ment on these from the readers who have 
been discussing this question. The lead is 
but is necessary to obtain 
reasonably quiet running. 

W. J. WILKINSON. 


excessive, 


North Bay, Ont. 


Careless versus Careful Engineers 


{ read with much interest the views set 
forth on the editorial page, June 2, under 
the caption, “Careless versus Careful En- 
gineers,” and can say that after an exper- 
ience of about 30 years, I fully concur 
with the views therein set forth. 

About 12 years ago I came to Hender- 
son, N. C., to rebuild and overhaul the 


‘ lectric-light plant which had been badly 


neglected and abused, and in fact, had 
been shut down about a year because, as 
the owners claimed, it would not pay ex- . 
penses. The steam plant consisted of a 
Ball engine and boiler with a good heater. 
The electric equipment consisted of one 
T.-H. are machine and one of the old 
alternators. These were belt driven, 
one from each fly-wheel of the engine. 
The are machine flashed so badly that 
it was sometimes necessary to station a 
man at the machine to start the lights 
every few minutes, which was done by 
short-circuiting with a wire. Carbon 
brushes were used on the exciter, the 
commutator of which ran so hot that the 
solder holding the wires in the commu- 
tator often melted, and the lights were out 
sometimes two or three times in one night, 
and quite frequently a set of brushes 
would be burned out in one night. I found 
14 out of 22 are lamps hung in circuit the 
wrong way, thus burning out the coils of 
the lamp as well as the carbon holders, 
and as the lamps were inspected and re 

ported when out by the police, I was inter- 
ested to find that a total of 17 lamps were 
reported out in one night and a charge of 
2 cents per lamp per hour made against 
the company supplying the lamps. Re- 
pairs to lamps for some months were $25. 
The trouble with the exciter was that the 
rocker-arm was too far back; that was 
all. 

In the boiler room I found a deep pit in 
front of the boiler, there being no floor. 
Coal was banked against the ash-pit 
doors, which were closed while running, 
steam blower was used under the 
grates to push and another blower was 
used in the stack to pull, and still the 
firemen could hardly keep steam enough 
to do the work, which was not heavy for 
a plant of that size. A steam flue blower 
was used to keep the flues clean, and the 
boiler had never made the acquaintance of 
a flue scraper. Upon investigation, I 
found some of the flues coated until the 
scraper would not go through, and all 
were coated with thick, hard soot. Many 
steam joints were leaking badly. 

After putting this plant in shape we 
were able to build up the business and pay 


a.-c. 


and a 


= 
3 
|_| 
| 
La aol 
| - 
| 
\ 


154 


off the incumberances, and three years ago 
built a new station which is not surpassed 
either in building or equipment by any 
town of its size in the State. 

I have one colored fireman who comes 
on duty at midnight, and runs until morn- 
ing, and though he has no education and 
cannot write his name, yet he is intelli- 
gent and faithful, and no accident due to 
his carelessness or neglect has taken 
place in the ten years he has been running 
on night duty. He is watchful, and if 
anything seems to be going wrong he calls 
me to the telephone and explains the 
situation by telling me that the “all- 
nighter” (meaning the alternator) has 
gone wrong, or the “sheen has gone 
wrong,” and when trouble occurs he does 
not lose his head or get unduly excited. 

Georce C. WoopwortH. 

Henderson, N. C. 


For Blow-off Protection 


Having lately read with interest several 
letters on the subject of “Blow-off Pro- 
tection,” I should like to submit the ac- 
companying description of an arrange- 
ment which answers the purpose very 
well. The blow-off pipe is taken straight 
down from the boiler (see Fig. 1) to 
about a foot below the level of the com- 
bustion chamber, and then out through 
the rear wall to the blow-off cock and 
header. The header need not be larger 
than 2 inches for a battery of four or 
five boilers, and above that number 3 
inches is large enough. The exposed pipe 
in the combustion chamber is protected by 
encasing it in 5- or 6-inch fire-clay stove 


FIG. 


pipe, with bell end, which can be secured 
from any maker of fire-clay goods. 

The space between the blow-off and the 
clay pipe is filled, as shown in the illus- 
tration, with asbestos pulp; or old pipe 
covering may be beat into powder and 
used. This serves to keep the pipe from 
shaking about. The iron wedges, sug- 
gested by a_ recent correspondent, will 
assist in this. 
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Everyone knows the disastrous effects 
of blow-off water striking brick walls and 
the unsightly and damaged walls that re- 
sult. To eliminate trouble, run the header 
into an 8-inch pipe and turn the latter into 
a creek or other body of water as shown 
in Fig. 2. By keeping the open end of 
the pipe about 2 feet under water you will 
get rid of the blow-off quietly and with- 
out any damage to the surrounding build- 
ings. When more than 2 feet of water is 


allowed above the open end, heavy pound- 
ing occurs in the water and the surround- 
ing ground is jarred considerably. 
GeorceE G. BENNETT. 
Urbana, IIl. 


The Lake Lifts Itself 


There is a hydraulic ram proposition 
here that comes as near being perpetual 
motion as anything the writer has seen. 
I call it making a lake lift its own water 
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100 feet. This is not a theory, but an 
account of what has actually been done. 

A hole 18 feet deep was dug only a few 
feet from the water’s edge, a hydraulic 
ram installed at the bottom of this hole, 
an intake pipe run on an incline to near 
the surface of the lake, and a discharge 
pipe put in connecting with a tank upon 
the hill. 

The intake pipe from the ‘lake is 3-inch 
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reduced at the ram to 1%-inch. The 
large pipe was put in for the purpose of 
supplying a larger ram in case the small 
one worked. The discharge pipe from the 
ram is 34-inch and there is about 450 feet 
of it going up to a tank about 100 feet 
above the level of the lake. This ram 
will put 1000 gallons of water into this 
tank in 24 hours, the impulses being 
about one for each second. 

The discharge water from this ram 
seeps away at the bottom of this hole. 
The soil is loose gravel. Now, the ques- 
tion naturally arises, why don’t the water 
from the lake seep through and fill this 
hole, the sides of which are common 
wooden well curbing? There is a puddle 
of water at the ram and this disappears 
in one minute after the ram is shut off. 
A larger ram is to be installed, as it is 
considered that much more water wil! 
seep away than at present. 

J. E. Bates. 

Spirit Lake, Idaho. 


Indicator Does not Detect Leaks 


In reply to A. M. Lamb, on page 953 of 
the June 16 number of Power AND THE 
ENGINEER, would say that taking his ex- 
ample of leaks, I would not think of using 
an indicator to locate the defect in the 
valve gear of which he speaks. If a steam 
valve is held open the full length of the 
stroke, or until the releasing hook knocks 
the valve shut, which it would have to do, 
it should be detected without the use of 
the indicator. If Mr. Smith would ad- 
just the exhaust valve to close later, he 
would find that the point of release would 
run down much lower. As to the wavy 
expansion line, I would like to know if it 
is caused by a leaky valve. If the leaky 
valve causes the expansion line to rise, 
what causes it to fall and make a wavy 
line? If Mr. Smith will use a little stiffer 
spring, the leaky valve will in all proba- 
bility disappear. 

In reply to James Smalley and W. C. 
Light, I would say that taking diagrams to 
detect leaks is a total loss of time, for in 
my experience leaks such as have been 
spoken of can easily be detected without 
the use of the indicator. The writer had 
charge of a 2000-horse-power plant in 
which two of the engines were 750-horse- 
power cross-compound condensing. One 
of the high-pressure cylinders was grooved 
so that half of a lead pencil could be 
placed between the packing rings and the 
cylinder wall, also the steam and exhaust 
valves and ports were grooved in bad 
shape. These defects were certainl 
worthy of notice, but it was impossible t 
detect any leaks from diagrams, and there 
were some good men on the job. By 
blocking the engine and giving her stean 
the leaks were soon found. 

Gerorce Lyons. 

New York City. 
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Finding Steam 


That traps are “trappy,.” as stated in 
my last letter, on page 64 of the July 14 
number, my readers will agree when I tell 
them that of the 41 of various makes and 
sizes examined, only one was in good con- 
dition. Twenty-six of the 41 were abso- 
lutely of no use, as the steam was rush- 
ing through as though there were no traps 
at all, and made it impossible to measure 
the condensation in the line until new 
valves were put in and the traps adjusted. 
As a sample of what was found, six broken 
valves were photographed under a mag- 
nifying glass, and the detail and extent of 
wire-drawing shows up admirably well, 
as will be seen by referring to Fig. 1. The 
picture tells the tale better than any de- 
scription. The length of time these valves 
had been in use I cannot say, but recent 
experience has taught me that the com- 
mercial stems do not last very long. In 
the endeavor to be made cheap, the brass 
used is too soft. One of the specimens 
shown (No. 2) is cast, and small blow- 
holes can be detected under a glass. The 
peculiar grooving is, of course, due to soft 
spots in the metal, presumably the zinc 
of the brass washing away and leaving the 
copper standing. No. 1 shows a feature 
of soft spots very plainly, as the groove 
on the side depicts the cutting action of 


VALVES WITH STEMS BROKEN OFF 
ie steam. Unfortunately, the top of this 
las been sawed off, but it does not affect 
the sample. 

In tracing steam lines feeding manufac- 
turing uses, we have a job that is both 
difficult and tedious. The trouble lies in 
the fact that most of the lines of this kind 
are not put in from a pre-arranged draw- 


POWER AND THE ENGINEER. 


ing systematically planned, but are the 
outcome of various patches here and there 
tc meet the needs of various parts of the 
shop at different times, and are there- 
fore hurriedly executed. 

About our plart many of these illogical 
lines had been run. For instance, from 
the boiler hcuse to an outlying shop, used 
row for patterns and wood-working de- 
partments, we find two lines, one 6 inches 
and one 3 inehes. A distance of about a 
thousand feet is covered to this point and 
in six places en route the 3-inch line is 
tapped for heaters, small oil pumps, ete., 
and eventually is headed into the larger 
one just inside the wood shop. The 6- 
inch pipe is too large and the 3-inch too 
small; so, rather than change the inter- 
vening connections to the big line and 
eliminate the small, both are allowed to 
carry steam all the time. 

From the 3-inch line is a 11-inch pipe 
running 500 feet uncovered to a new gal- 
vanizing plant in the yard, while within 
25 feet of this new plant underground is 
a 2-inch steam main that could and should 
have been utilized for supply, saving the 
condersation of the long uncovered line, 
which, in winter, is a very large item. 

Another instance showed a 2-inch line 
run 300 feet to a small oven. This line 
crossed a 114-inch line within 20 feet of 
the oven, and should have been tapped for 
a supply. This last case, however, upon 
investigation, showed up a big source of 
loss that had been going on for two years. 
Upon questioning the chief of the pipe- 
fitters as to why the extra line had been 
run, he explained that the other was too 
small, and there was no On 
going over the usages from this line it 
was hard to understand why with the 165 
pounds boiler pressure the drop should be 
so great, when, on tracing out all connec- 
tions and usages, a 34-inch pipe was found 
to lead directly to the sewer without an 
intervening trap. My curiosity led me 
to determine just what the steam loss was 
and so I half filled a barrel with cold 
water and made a connection to it from 
the 34-inch line near its end. Upon let- 
ting the steam discharge into this barrel | 
found that 1123 pounds per hour had been 
blowing out of the pipe for two years. 
This is about 35 boiler horse-power, and 
estimating that a boiler horse-power costs 
$3 per month, we have $105 per month 
or $2520 for the two years, which is the 


pressure. 


cost of someone’s negligence in not seeing 
that the end of this line was trapped. 
Needless to say, a trap was immediately 
installed and now the condensation at this 
pounds per hour, the 
trap quickly paying for itself. Of course, 
aiter the trap installed there 
plenty of pressure in the line so that the 
2-inch line direct from the boiler was en- 
tirely cut out and the oven fed from the 
old 1%-inch line. 


point measures 32 
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Similar above, too 
numerous to mention, found; but 
one other loss especially has impressed me 


practices as 


so that I must tell of it as an illustration 
of what a leak in high-pressure steam line 
can mean. In looking over and tracing 
pipes, | found a 1%-inch line feeding di- 
rectly into the exhaust-steam, hot-water 
heater, this return draining, among other 
things, four steam-heated coils used for 


warming air blown into ovens. The heat- 
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FIG. 2. HOME-MADE JOINT PACKING 


and no 
returns. 


ers had been installed hurriedly 
traps put in the four 34-inch 
This, then, accounted for the rush I heard 
in the 14-inch line; so to make a close 
estimate on the exact loss occasioned by 
this vicious piece of work, I placed a 
steam gage on the return line near where 
it entered the exhaust system. One hun- 
dred and five pounds was registered and, 
with the help of “Kent,” a loss of 19,000 
pounds of steam per hour, or approxi 
mately 
mated, 
power, 


575 boiler horse-power, was esti- 
which, at $3 per month per horse 
is $1725 per month, or $29,325 for 
the seventeen months it had been going 
These enormous figures led me to 
to make up the following table which, I 
hope, will serve as an incentive toward 
down leaks; for, from 
square inch aggregate of leaks 
your plant the following shows the waste 


on. 


keeping every 


around 


in dollars and cents: 


Cost of Loss per 


Loss of Steam in Month at $3 per 


Lbs. per Hour per 


Gage Pres- 


sure, Sq.In, of Leaks. per 
60 $391 
vi 466 
100 592 
120 693 
140 793 
150 842 
200 1089 


And so from this table it can be seen 
that the man who is watching the small 
leaks on the high-pressure steam lines is 
the man who is saving money. Take the 
150 pounds (most up-to-date plants oper- 
ate on at least that pressure), and if the 
engincer in charge, by constant watching 
of his steam lines should eliminate leaks 
aggregating, say, one-eighth of a square 
inch, he would $105 per month, 
which would at least pay half his salary. 
How many of us are sure that our various 
joint and valve leaks do not come to an 
half of a 


Save 


eighth, a quarter, or even a 
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square inch; if lines are widely scattered 
and used for various manufacturing ser- 
vice, why, look out. Besides the leaks, 
someone might have left out a steam trap. 

While speaking of leaks, let me de- 
scribe a pipe joint I was shown the other 
day that seems to be calculated to elimi- 
nate trouble and leaks. I should not con- 
sider it at the present time, except that 
pipe joints, all more or less bad, occur in 
so many various forms that a good one is 
worthy of mention, and I know of the 
excellent service this particular one is 
doing and of its cheap though lasting 
qualities. 

The construction is as shown in Fig. 
2. A piece of soft-copper wire, about No. 
12, is wound in a circle, the inside diame- 
ter, of course, to suit the inside diameter 
of the pipe. A few turns of this wound 
flat as shown can be held at the ends by 
a touch of soft solder. Now cut a piece 
of sheet packing of sufficient width to 
wrap around the fold on the inside. This 
packing can be held in place by a heavy 
thread until the joint is put in. A most 
substantial joint is thus constructed. 

I would, therefore, recommend that in 
large plants where many steam plants are 
in use, provision be made whereby an 
inspection and measurement of condensa- 
tion be periodically taken. If the work 
is properly carried out, it would insure 
the plant against a possibility of a great 
loss which undoubtedly goes on in many 
places, due to the fact that few engi- 
neers concern themselves about steam 
traps, as long as the lines drained are 
kept clear of water; whereas the trap may 
be losing an enormous amount of steam 
owing to such conditions as are depicted 
in the photograph. 

WILLIAM LONGSTREET. 

Wilkinsburg, Penn. 


A Simple Problem in Mechaincs 


Referring to Mr. Manning’s problem in 
mechanics, on page 832 of the May 26 
number, my opiniorm is that the pressure 
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MR. FENKHAUSEN’S EXPLANATION 


registered on the spring balance will be, in 
both cases, 400 pounds, or the pressure on 
one piston. If the pressure on one pis- 
ton were greater than the other in case 2, 
the balance would register the pressure of 
the piston having the higher pressure. It 
is assumed that the space between pistons 
in case 2 is open to the atmosphere and 
does not compress air. 

It would be an interesting problem for 
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some of your readers to figure the pres- 
sure of the spring balance if conditions 
were as shown in the sketch, the air be- 
ing compressed between the pistons while 
the spring balance is being extended until 
the pressures are equalized. The figure 
given as clearance between the pistons is 
with the cords taut and the spring balance 
registering zero, the piston area being I0 
square inches as before. 

R. H. FENKHAUSEN. 

San Francisco, Cal. 


It looks to me to be simply a case of 
action and reaction, which, of course, are 
considered to be of equal magnitude. 
The effect on the spring scale would be 
exactly the same, I0 X 40 = 400 pounds, 
if only one piston were used, as in the 
accompanying sketch. 


/Clamp 


40 Lhs. ver Syuare Inch 


MR. CARRUTHERS’ SKETCH 


Of course, in the case of one end of the 
spring scale being a fixture to the bracket, 
the piston would have to travel twice the 
distance that cach of the two pistons 
would before being counterbalanced by 
the pull of the spring scale. 

J. A. CARRUTHERS. 

Bankhead, Ottawa. 


Trouble on Trolley Circuit 


I think I can give a correct solution to 
M. A. Hamilton’s trouble on page 999 of 
the June 23 number. I take from his 
letter that he does not understand why 
the circuit-breakers blow at 550 amperes 
when the cars are near station and 700 
amperes when at the end of the line; also 
why the kilowatt output decreased. The 
conditions of the problem were poor rail 
bondage, the ammeter on the positive side. 
the wattmeter and circuit-breaker on the 
negative side. 

When the cars were near the station the 
ammeter registered 500; let us assume the 
voltage as 500. Now, the line drop is 
small and let us neglect it. The instru- 
ments on the incoming or — wire are 
nearly under the same conditions as the 
outgoing wire: that is, the voltage is 
about the same at both the + and — 
wires. Then when the load becomes ex- 
cessive, out goes the circuit-breaker and 
the ammeter registers somewhere near 
what the circuit-breaker is set for. When 
the cars are at the end of the line the 
line drop, or voltage drop, is large, due 
to poor rail bondage, and the cars re- 
quire the same power,.so the amperage 
must be increased proportionally. Seven 
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hundred amperes furnished at the end of 
a line which has a line drop of I10 volts 
on a 500-volt system will have no more 
power than 550 amperes at the generator 
at the 500 volts. While the ammeter 
reads 700 amperes, the load on the circuit- 
breaker is not the same as if it were 
placed on the other wire. When it goes 
out the ammeter will read considerably 
more than that which the circuit-breake: 
is set for. 

The same is true for the kilowatt out- 
put, for you probably are still generating 
the same power only you don’t get to 
register it all. Some power is lost in lin 
transmission, for if 100 volts at 700 am 
peres are lost in line transmission you 
lose 700 X 100 = 70,000 watts, or 70 kil 
owatts, for whatever time the above con 
ditions exist. The wattmeter placed on 
the + side would show exactly what the 
kilowatt output was.. The registered kilo- 
watt does not include the line loss. If 
the circuit-breaker was on the + side it 
would approximately correspond with the 
ammeters upon blowing out, but set at 
550 amperes one probably wouldn’t get 
enough power to the end of the line. 

Mr. Hamilton probably has a heavy line 
loss and sometime when no cars are run- 
ning he can determine how much it is by 
sending a current through the circuit and 
noting the current when the wattmeter 
just starts to register. That current times 
the voltage of the generator, divided by 
1000 equals the loss in kilowatts that ex- 
ists continually while in operation. 

G. S. ‘Gricx. 

_ Madison, Wis. 


I would advise Mr. Hamilton to change 
the wiring of his plant, as described in 
the following: The circuit-breaker and 
the ammeter should be placed on the posi- 
tive or trolley side of the machine, and 
the series fields and equalizer on the 
negative, or ground, side. The reason for 
so placing the series fields and equalizer 
is because it reduces the potential be- 
tween them and the ground and lessens 
the stress on the insulation from  break- 
down. 

It is no more than likely that the load 
would increase’ when the rail bonding 
began to get bad, for then the motormen 
would keep the motors always pulling on 
the power plant in order to keep up to 
the running time, instead of doing more 
coasting, which could be done if the volt- 
age could be kept up. This increased 
load not only causes the line drop, but 
also pulls down the voltage on the bus- 
bars; but when the three generators are 
all on the busses, the voltage can be held 
up better at the plant, and also on the line 
to a certain extent. Another apparent 
reason for the necessity of three gen 
crators is in the way they are connected 
up. The current produced in one ma- 
chire not only shows partly on the am- 
meter of the machine in which it is gen- 
erated, but also on the ammeter of the 
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other machines, and in this way shows an 
apparent load on certain machines. 

In a sub-station a case similar to this 
one was noted. Two rotary converters 
were overloaded, and when a rotary con- 
verter in another station a few miles away 
was thrown in on the same line the total 
kilowatt output of the two stations was 
not equal to the kilowatt output that the 
two converters were pulling. 

Although Mr. MHamilton’s  circuit- 
breaker was set for 550 amperes, it may 
not knock out until 700 amperes is 
reached, and near the station where the 
line resistance is low a car which is 
started up too quickly, will take consider- 
able current, because the motor does not 
get time to speed up and generate a 
counter-voltage to oppose it. It is prob- 
able that the needle of the ammeter 
swings so fast that the exact point where 
the breaker goes out is not known. 

But out on the end of the line the re- 
sistance of the feeder and track is so 
great that the current does not reach as 
great an amount when the car is started 
quickly, and the breaker is not so liable 
to knock out, ie., if the load that is al- 
ready on the line is not near the limit be- 
fore the car starts; and in this case the 
needle does not act as quickly and a more 
exact reading about where the circuit- 
breaker goes out can be had. 

The engine was pulled down on ac- 
count of the great overload. I judge the 
large machine to be of about 175 or 200 
kilowatts, and when it pulls 700 amperes 
at 550 volts, the reason is obvious. The 
amount of current that will flow in the 
circuit is equal to the voltage divided by 
the resistance and it matters not whether 
the rail bonding is good. 

James E. Kitroy. 

Lincoln Place, Penn. 


If Mr. Hamilton’s output in kilowatt- 
hours is decreasing under an increasing 
load in amperes it would seem that some- 
thing is wrong with his recording watt- 
meter. With a constant voltage at the 
bus-bars and an increasing load in am- 
peres there certainly should be a corre- 
sponding increase in output; that is, if 
his station is direct-current, as I presume. 
I would suggest that he examine his watt- 
meter to see if it is gummed up or dirty 
in its bearings. A dirty or rough com- 
mutator on a meter will sometimes cause 
a great falling off in output as given by 
the meter. 

I have in mind a motor-generator set 
Which as a unit had an efficiency of from 
75 to 80 per cent. After running nearly a 
year there began to be a descrepancy be- 
tween the input and output, as registered 
by the wattmeter on the alternating-cur- 
rent end and the one on the direct-current 
side. The difference increased until the 
Wwattmeter showed an efficiency of less 
than 50 per cent. An examination of the 
(hrect-current wattmeter revealed a dirty 
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commutator. <A little oil was applied to 
the commutator, which was then wiped 
clean with a small piece of dry cheese 
cloth, when the meter at once resumed its 
old gait. Before this it would almost 
stop twice each revolution. 

As for the trouble with Mr. Hamilton’s 
circuit-breakers, they should open under 
a given load regardless of where the cars 
may be. If the breakers are in first-class 
condition and of reliable make they 
should open at the limit at which they are 
set under any and all conditions. 

Mr. Hamilton certainly is not sending 
out more “juice” from his machines than 
he receives back at his negative bus. Cor- 
rect reading ammeters in each side of the 
circuit will show the same current in each 
side. Current does not go out from the 
positive side of the machines to waste 
away, but returns by way of the negative. 
Our loss is in volts, not in amperes. If 
we have a given current flowing through 
a circuit of a given resistance then we 
have a loss equal to the number of volts 
necessary to force this current through 
the resistance. This is the line loss or 
drop. Suppose we have 500 volts at the 
station and wish to deliver 200 amperes 
through a line the resistance of which is 
0.25 ohm. By Ohm's law, E = / R, where 
E = the voltage, / the current in amperes 
and R the resistance in ohms. Substitut- 
ing for the values in our problem we 
have: E = 200 X 0.25.= 50 volts, which 
represents the loss in the line and leaves 
but 450 volts available for use. To get 
the loss in watts, multiply the square of 
the current by the resistance. In_ this 
problem this would be 200 * 200 X 0.25 = 
10,000 watts, or 10 kilowatts, which would 
be a loss of 10 per cent. 

C. L. Greer. 

Handley, Tex. 


In the June 23 number, on page 999, M. 
A. Hamilton speaks of trouble with 
reference to the load on a circuit and 
blowing the circuit-breakers. It is not 
uncommon for circuit-breakers on trolley 
roads to blow or open apparently at a 
much less current than that for which 
they are set, particularly if the demand 
for current takes place in close proximity 
to the station. The reason for this is ap- 
parently that the demand is so sudden 
that the ammeter does not have a chance 
to record the actual current being taken, 
and that the current actually being drawn 
from the circuit is largely in excess of 
that recorded. 

Another point is that a sudden demand 
for power gives a sudden jerk on the trip- 
ping device, which causes it to operate at 
a lower amperage than would be the case 
if the power came on more slowly. This 
explains why a car away out on the line, 
taking 700 amperes, will not open the 
breaker, whereas one nearer at hand may 
open it at the smaller value. A car on 
the line at a long distance from the sta- 
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tion, calling for 700 amperes, has all the 
inductance of the trolley circuit and 
treck, which acts to retard the building up 
of the current, so that there is no sudden 
blow or pull on the breaker. 

It would be interesting to know the 
connections on the switchboard of this 
station, as it does not seem possible that 
more current is being sent out onto the 
line. It may be that with the ammeters 
ou the positive side and wattmeters on the 
negative, there is an interchange of 
current between the generators, which will 
show on the ammeters but will not show 
on the wattmeters. There is no questior 
but that the same current sent out on the 
line returns to the station. The only loss 
is in pressure or voltage. I should doubt 
the question of the instruments being 
correct or correctly installed. 

Henry D. Jackson. 

Boston, Mass. 


Mr. Hamilton states that he believes 
they are sending out more current through 
the positive side of the dynamo than is 
received back through the negative side. 
This, in my opinion, is practically impos- 
sible, as a generator causes a pressure of 
electricity between its own positive and 
negative side only. Therefore, 1 would 
consider it just as possible for steam to 
leak out of one boiler into another which 
has no connection with it. 

In regard to the irregular blowing of 
the circuit-breaker, | would suggest that 
it is caused by the imperfect bonds, as 
had bonds would cause a ground circuit 
at the rail joints and therefore offer more 
resistance; and with this increased resist- 
ance the load would come on the engine 
more gradually, slowing its speed until the 
voltage dropped back, requiring a greater 
number of amperes to flow over the coil 
of the circuit-breaker to clectrify it to the 
blowing point. A little higher steam pres- 
sure and a few new bonds would obviate 
the trouble. 

J. R. GraFFius. 

West Moshannon, Penn. 


Drawing a Tight Key 


I submit herewith a simple and effective 
method for drawing a tight key. Take a 
piece of steel about the width of the key 
and cut it a little longer than the distance 
from the hub to the jib of the key. Bevel 
the ends and place one end against the 
hub and the other one against the jib of 
the key, as shown at X. Place a punch 
on the end next the hub and have an 
assistant drive it down with a _ heavy 
hammer. 

It frequently happens that one cannot 
get to the inserted end of a key to drive 
it out, and if you can it will sometimes 
swell the end and cause it to drive hard 
all the way and necessitate the dressing 
of the key before using again. 
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Of course, if the key has been driven 
nearly “home” it will require shorter 
pieces, and as the key comes out it can 
be followed up with longer ones. If the 
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DRAWING A TIGHT KEY 


key has no jib on the end, cut or file a 
notch in it. I have used this method 
many times and find it effective. 
A. G. Davis. 
Welsh, La. 


Burning Wood and Refuse 


I have had some twenty-five years’ ex- 
perience with boilers and engines and I 
presume nine-tenths of that experience 
has been with wood as fuel, in such forms 
as cordwood, slabs, sawdust, shingle 
splints, planer chips, etc. I have set many 
boilers for this kind of fuel and have had 
success in burning poor fuels. 

Good sawdust will make a good fire on 
grates as set for coal, but I would pre- 
fer to have the grates six or eight inches 
lower than for coal. For very poor fuel 
I have placed the grates 24 inches below 
the bottom of the fire doors and wished 
for more room still. When wood is very 
poor a large body of it must be on the 
grates. 

I am partial to the dutch oven for such 
fuel as the refuse of the shingle mills of 
this part of the country. Some mills use 
the dutch oven both as a refuse burner 
and boiler furnace. This I do not ap- 
prove of, as constructed here, as all heat 
must pass under and through the boiler, 


thus evaporating great quantities of water, 


to be blown through the safety-valve. All 
engineers know what that means when 
water carries scale-forming minerals, 
whatever the distance from the boiler to 
the grates. The top of my bridge wall is 
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never straight; it is kept a certain dis- 
tance from the boiler, which distance is 
determined by the size of the stack. The 
area of this opening between the bridge 
wall and the boiler slightly exceeds the 
area of the stack or chimney. I never 
fill the space back of my bridge wall, 
whatever the depth. 

The explosion of gases generated in 
the furnace is liable to happen where 
planer chips are shoveled or pushed into 
the furnace in large quantities at one 
time. I have known “of persons being 
quite severely burned. On several oc- 
casions it has been a source of fun, al- 
though I have been scorched some myself. 

WILLIAM YATES. 

Seattle, Wash. 


Coal Pile Extravagance 


The article on “Coal Pile Extrava- 
gance,” in the June 23 number is timely 
and indicates a step in the right direction. 
While the author of the article has clearly 
pointed out the principal factors affecting 
the actual value of the coal it is apparent 
that he has made an error in one of his 
illustrations. In the first illustration, 
there is a difference of more than 1200 
B.t.u. in the heating power of each of the 
samples 4,B8,C. He has shown that this 
affects the value of the coal to a marked 
degree, but when he takes up samples D 
and £, he overlooks the small difference 
of 142 B.t.u. The author is showing how 
the cost of ash removal affects the value 
of the coal and makes the following state- 
ment: 

“The determining factor here in the 
proper valuation of these two coals is 
the ash.” 

Following his own reasoning it is clear 
that the ash removal is not the “deter- 
mining factor,” although an important 
one. It is stated that sample )D contains 
an excess of 142 B.t.u. per pound over 
sample E. The total lot of 10,000 tons 
would contain, therefore, a balance of 
10,000 X 2240 142 —3,180,800,000 B.t.u. 
The purchase price of these heat units is 
$3 for 13,300 X 2240, or for 29,993,600. 
Consequently, the value of the balance, 
or excess, heat units is 


, 180,800,000 
x 3 == £316. 
29,993,600 
In other words, we must purchase 


10,106 tons of E coal to get the same heat 
as we do from coal D. The balance sheet 
would then stand: 


10,000 tons of coal D at $3........ $30,000 
1,264 tons of ash to be removed, : 
316 


Total cost of using 10,000 tons 


10,106 tons of coal EF at $8........ $30,318 
305 tons of ash to be removed, 


76.25 


Total cost of using 10,000 tons 


$30,394.22 
Saved by buying coal D......... 78.55 
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While the above figures are given to 
back up my opening statements, yet these 
calculations as well as the author’s, for 
this particular illustration, are more or 
less a “juggling with numbers.” It would 
be as absurd for anyone to maintain that 
there would be an actual saving of 
$78.25 on the 10,000 tons as it would be 
to claim a saving of $240.50 for the other 
coal, although, under the conditions 
stated, the former figure is undoubtedly 
more nearly correct. The point is this: 
When we state the saving to an even dol 
lar, it implies an accuracy of -;55- of 1 
per cent.! The statement of the number 
of cents makes it still more ridiculous. 
Now it is not probable that the heating 
value of the coal is determined witi 
greater accuracy than % of I per cent. 
If this is so, we cannot calculate the 
actual value of 10,000 tons within $150. 
There seems to be something impressive 
about sums carried to the last cent and 
the larger the sum is, the more the im- 
plied accuracy by carrying the last cent. 
We might better disillusion ourselves, 
however, and recognize the true facts of 
the case. 

L. H. RitreNnHOUSE. 

Philadelphia, Penn. 


To Stop the Roar of a Safety Valve 


The other day the foreman of a boiler 
shop came to me and began talking about 


Me 


6 Pipe 


TO STOP THE SAFETY-VALVE BLOW-OFF FROM 
ROARING 


safety valves. He said his firm had in 
stalled a new battery of boilers for a large 
sash and door factory, and every time the 
safety valve blew it made a roaring noise 
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and shook the mill. I told him that I 
had had the same experience, and stopped 
the racket by the following means: I took 
down the blow-off pipe and cut out a 5x8- 
inch piece from the top, as in the sketch. 
The result was a quiet, steady blowing 
off. 
Oshkosh, Wis. 


Testing a Gage at Zero Pressure 


On page 967 of the June 16 number an 
inquirer asks what to do when a steam 
gage does not show zero when there is no 
pressure in the boiler. The answer given 
is as follows: “If a steam gage does not 
register zero when there is no pressure 
in the boiler, test and adjust it,” etc. 

Is a thought often given as to what it 
means to test a gage at zero pressure, 
with no tension on the spring either way? 
I once took a position where this condi- 
tion existed. The heating was guaranteed 
to be done “with the exhaust pressure at 
zero On a compound” gage. The ice ma- 
chines were guaranteed to operate with 2 
pounds back pressure. There were four 
engines, on each of which 1 pound back 
pressure meant 5 horse-power resistance. 

Each ice machine was fitted with a 12- 
inch dial, low-pressure steam gage, and 
there was one 12-inch dial, compound gage 
on the main exhaust, besides two smaller 
pressure gages. The ice-machine gages 
registered nearly alike, but not as much 
as the compound gage. 

I finally got the ice machines to run 
without back pressure by their gages, but 
the compound showed irregularly, and | 
finally decided that none of them was cor- 
rect at zero and sent them all to be tested 
and adjusted. 

When they returned they appeared 
about the same, and I began to study out 
how one could test the accuracy of a 
spring when there was no pressure on it. 
I had a compound mercury gage made to 
show 10 pounds plus and 10 pounds 
minus. 

When this was put in the system it 
showed that the mercury would go up 3 
pounds on one and 4 pounds on the other 
ice-machine gage, before they would move 
off the pin. The pressure would vary from 
2 to 3. pounds without the compound 
showing much difference around the zero 
mark, and I saw that measuring pressures 
at zero with a spring gage was wholly un- 
reliable if the pressure was important, as 
it is in trying to keep zero pressure on 
exhaust steam. 

_In this case there could have been 30- 
horse-power resistance added to the en- 
gines with not a particle of good from it 
and still not be indicated by the gages. 
Running with ordinary pressures, the gage 
not standing at zero at no pressure is an 
indication that the gage may be out and 
is always noticed if the pointer does not 
come back against the pin. If it were an 
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actual test, it would show that the gage 
indicates more pressure than really exists 
in the boiler and is therefore safe. 

Somehow, when the pointer comes back 
against the pin, the pressure of the pointer 
on the pin is never questioned. There are 
many cases where if the pin were taken 
out the pointer would go way past and 
onto the negative side, and in this case, 
if the pointer not standing at zero were 
a correct indication, it means that more 
pressure is being carried on the boiler 
than is indicated, and yet nobody advo- 
cates the leaving out of the stop pin. 

Should this pin be left out it would be 
an exceedingly rare thing to see a gage 
standing at zero when there was no 
pressure. 

W. E. Crane. 
Waterbury, Conn. 


Correcting for Superheating 


F. E. Matthews’ article on “Correcting 
for Superheating,” in the June 2 number, 
contains information of the greatest im- 
portance in figuring boiler tests in which 
superheat must be taken into account if 
the boiler is to receive the credit it should 
have. However, the example as figured 
out by Mr. Matthews needs some revis- 
ing, as the specific heat of superheated steam 
at the given pressure and temperature, ac- 
cording to some of the latest investiga- 
tions, is not 0.475 nor 0.48, as given, but 
varies for different pressures as well as 
for different degrees of superheat. 

Let us take the same figures. Mr. Mat- 
thews used, together with the same sym- 
bols, in order to avoid confusion: Steam 
pressure, 141.3 pounds; feed temperature, 
125.2 degrees Fahrenheit; temperature of 
superheated steam, 506.8 degrees ; evapofa- 
tion per pound of dry coal, 7.476 pounds; 
temperature of saturated steam of given 
pressure, 361.3 degrees Fahrenheit. 

The formula given by Mr. Matthews 
for finding the equivalent factor of evap- 
oration when superheat must enter into 
the calculation is 


F'S= H—h+s 
965.7 
or 
(¢--t) 
965 7 
where 


F’ §S = Equivalent factor of evaporation; 

H = Total heat in saturated steam 
above 32 degrees Fahrenheit, 

h = Total heat in feed water above 
32 degrees Fahrenheit, 

S’ = Specific heat of superheated 
steam at given pressure and 
temperature, 

t= Temperature of superheated 
steam, 

t’ = Temperature of saturated steam 
at given pressure. 


By the use of the above formula Mr. 
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Matthews states that the equivalent fac- 
tor of evaporation equals 1.209, or an 
evaporation per pound of dry coal of 9.38 
pounds of water (which should have 
been 9.038 pounds of water) from and at 
212 degrees Fahrenheit, and by the use 
of Mr. Wood's formula the equivalent 
factor of evaporation equals 1.269, or an 
evaporation per pound of dry coal of 9.48 
pounds of water from and at 212 degrees 
Fahrenheit. 

The formula given by Mr. Matthews is 
correct. He does, however, make a mis- 
take in assuming the specific heat of 
superheated steam at 0.475. The specific 
heat of superheated steam at 156 pounds 
pressure (absolute) and a temperature of 
506.8 degrees Fahrenheit is 0.562, accord- 
ing to Professor Thomas’ experiments 
published in Power some months ago. 
Professor Thomas’ values for the specific 
heat of superheated steam are generally 
accepted as being correct and can safely 
be assumed so until someone demon- 
strates by further experiment that they 
are not. 

With this value of 0.562 for specific heat 
substituted in the formula as given by Mr. 
Matthews the equivalent factor of evap- 
oration equals 1.2229, or an evaporation 
from and at 212 degrees Fahrenheit of 
9.142 pounds of water per pound of dry 
coal. To illustrate the effect on a boiler 
test for efficiency of making the wrong 
assumptions, or using a formula which 
we are not able to check, let us as- 
sume a coal having 12,500 B.t.u. per 
pound dry and figure the efficiency for 
each of the above results: 


lirst 


9.038 X 968.7 


69.8 per cent. 


12,5c0 
Second 
9.48 Y 965.7 
12,500 = 73.2 per cent. 
Third 
9.142 965.7 
42 500 70.6 per cent. 


With the above before us it is very 
evident that Mr. Wood's formula gives 
results far too high and that in order to 
get the true boiler efficiency when gen- 
erating superheated steam we can use the 
formula as given above and the specific 
heat corresponding to the pressure and 
degree of superheat obtained during the 
test, and not the constant of 0.475 as given 
by Mr. Matthews. 
NorMAN S. Stee. 
Barberton, Ohio. 


In Joseph King’s letter on “An Appeal 
Examination,” on page 66 of the July 14 
number, Question 6 was_ inadvertently 
omitted, although its answer wns given. 
The question was: “Where is the weak- 
est place in a Stirling boiler?” The 
answer is: “Longitudinal seam of the 
steam drum.” 
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Trade Opportunities in South 
America 


By W. pve MorerRa 


My sojourn of four years in South 
America, traveling most of the time 
throughout Brazil, Argentina, and Chile, 
gathering data concerning commerce, has 
proved to me that as a rule the American 
manufacturer does not know what a big 
field he will find there for his goods. 
English, German, French, Italian and even 
Belgian manufacturers are aware of the 
commercial opportunities in these various 
republics and devote more attention to 
the South American market than the 
Americans themselves. The Japanese, the 
Yankee traders of the Far East, under- 
stand this so well that, aided by their gov- 
ernment, they have established a steam- 
ship line which runs from Japan to Chile, 
and have arranged a postal money-orcdcr 
exchange: between the two countries. 

How is it that the American manufac- 
turer, who is generally so keen regarding 
commerce, is lagging in the rear and let- 
ting other nations have nearly a free con- 
trol over this Golconda? This question 
is hard to answer without hurting our 
pride somewhat, but bluntness, I think, 
will be more appreciated than an apolo- 
getic statement. The truth is that we are 
very ignorant regarding South America. 
We hardly know the geographical loca- 
tions of the different republics, and have 
slight knowledge of their languages, means 
of transportation, banking systems, etc. 

A few years ago, while getting ready to 
start on my journey to Brazil, a gentle- 
man from Boston asked me to send him 
some data regarding the rubber industry 
in Para. Before leaving his office he said 
to me: “I have a friend somewhere in 
Brazil who could furnish me all these de- 
tails, as he has a large rubber planta- 
tion; unfortunately, however, I have lost 
his address.” When I asked him if that 
friend was living in the state of Para, he 
answered that he was positive his friend 
did not live there; in fact, he knew he 
lived in the state of Yucatan, but could 
not remember the name of the town. 
Yucatan is a state of Mexico, some 6000 
miles from Para, which is in the northern 
part of Brazil. I have had many people 
express astonishment and sometimes dis- 
belief when I told them that Portuguese 


was spoken in Brazil. Some thought 


Spanish was the language, while others 
thought it was English, and an Illinois 
manufacturer told me it was “dago.” 


Tue SMALL AMouNT OF Our SouTH 
AMERICAN TRADE 
The American manufacturer will un- 
derstand quickly enough the value of 
commercial opportunities in South Amer- 
ica, when he knows that the foreign trade 
there during 1907 amounted to $1,513,- 
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415,000, of which the share of the United 
States was only $233,293,300, including 
both exports and imports, or barely one- 
seventh. Going more into detail, he will 
see that South America sold us products 
to the value of $147,680,000, and bought 
from us only $85,612,400, leaving a balance 
against us of practically $60,000,000. Is 
not this the best of proof of my assertion 
that the American manufacturers are lag- 
ging behind other countries in their ex- 
ports to South America? 

There is no doubt, however, that we 
have improved our export conditions in 
the last ten years. The figures which I 
will give, and which were obtained from 
the report of the Bureau of the American 
Republics, ought to be an incentive to the 
manufacturer and also a proof that there 
is a good field for him there. The entire 
commerce, exports and imports, between 
the United States and the countries to the 
south in 1897 amounted to $252,427,708. 
Three years later, in 1900, this had grown 
to $324,680,368; in 1905 it had expanded 
to $517,477,368; in 1907 it had reached the 
total of $587,194,945. Thus in ten years 
our trade has increased by the vast sum 
of $335,000,000, or more than double. 


SoME COUNTRIES.ARE VERY PROGRESSIVE 


The scope of this article does not per- 
mit me to treat at length of the greatness 
and importance of various countries of 
South America. I must, however, say a 
few words on Brazil, a country so large, 
so full of resources, so great in openings, 
that one finds it hard to believe that such 
a country possesses so many opportunities. 
If the manufacturer knows that the en- 
tire area of the United States could be 
placed inside the limits of Brazil and there 
would be still room for Germany, that Rio 
de Janeiro is a city of more than 1,000,000 
inhabitants, that all over Brazil there is 
evidence of progress, that railroads are 
being built, that harbor and rivers are 
being improved, that factories are being 
erected, he will readily believe that no 
country in South America furnishes him 
with more chances to build up his trade. 

Uruguay and Paraguay are small, but 
progressive. One is improving its har- 
bor, the other its river and rail service in 
order to be in touch with its neighbors, 
Argentina and Brazil. Argentina is a 
very progressive republic and possesses a 
perfect railroad system. It is enough to 
say that her foreign trade during 1907 
shows a total value of $582,065,052 gold, 
covering imports worth $285,860,683 and 
exports worth $296,204,369. Chile, wealthy 
through its nitrate fields, has.also a great 
future and its government is preparing to 
spend $10,000,000 for harbor and dockage 
facilities, which will make it the most 
complete port on the Pacific ocean. 

All these countries, Bolivia, Peru and 
Ecuador, need machinery, tools, engines, 
mining and electrical apparatus, ete. ‘1 
these countries will, I am,sure, buy much 
of their goods from American, manutac- 
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turers if they only know about them; but 
as a rule they don’t. 

American manufacturers have a great 
object lesson in the Germans, who, manu- 
facturing in many instances goods of a 
quality inferior to ours, have, nevertheless, 
“the cream” of the exports in South 
America, because they cater to the public 
in an intelligent manner. 


Know THAT SALESMEN SPEAK THE 
LANGUAGE OF THE COUNTRY 


An American thinks he can do _ busi- 
ness in South America as he does in Chi- 
cago; he is greatly mistaken. If you wish 
to succeed in the South American market 
send somebody there who can speak Span- 
ish and Portuguese—not somebody who 
says he can, but someone you are posi- 
tive knows the language. I have met in 
Rio an American salesman who did not 
speak one word of either Spanish and 
Portuguese, but who, having told his firm 
in New York that he knew these languages 
well, was taken at his word, with the re- 
sult that not being able to carry out his 
bluff he returned home with more of an 
expense account than results warranted, 
while the orders he sent to his firm were 
obtained mostly through charity and good 
fellowship of a few Americans residing 
there. 

Although a salesman may be of the best 
here, it does not mean he will be so there. 
An aggressive, breezy man will succeed 
in Chicago and may fail in Boston. A 
salesman in South America, to be a suc- 
cess for his firm, must unite business 
knowledge with diplomatic tact, sharp 
trade acumen with suave manners. He 
must have his literature written in Span- 
isH and Portuguese; English is not under- 
stood. Of what good would it be to the 
American manufacturer to receive a cata- 
log in Chinese or Japanese? He might 
keep it as a curiosity, but he would not 
understand it. Your catalog printed in 
English has not even the merit of being a 
“curio” in South America. 


Be CAREFUL IN FILLING ORDERS AND 
PACKING 


But there is another reason why the 
American manufacturer does not succeed 
in his South American export trade, and 
that is his independence in filling an order 
received from a foreign country. It would 
seem rational that he would be only too 
glad to fill the order according to instruc 
tions; however, this is not so, and the un- 
fortunate methods of conducting business 
followed by a large number of American 
manufacturers are bringing every day «lis 
astrous results. I know of the case of a 
South American house which wrote to an 
automobile firm in New York for quota- 
tions on automobiles. The quotations 
were given and six machines of 25 horse- 
power each were ordered. The American 
firm shipped six machines of 30 hors 
power, writing that it did not have the 
machines of 25 horse-power, and billed 
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the machines at the increased price. They 
were, so I understand, refused, causing a 
loss to the shipper as well as to the buyer, 
making him, moreover, disgusted with 
the methods of that firm. 

The same experience happens daily in 
regard to packing. I have seen machinery 
which, on arrival, had to be refused on 
account of not having been packed accord- 
ng to instructions; naturally the buyer 
lid not wish to expend his profit in re- 
packing it for narrow-gage railroad and 
mountain transportation. 


( 


As soon as the American manufacturers 
will appreciate the difference between con- 
ditions they prepare for in shipments in 
the United States and those to be prepared 
for in transoceanic shipments they will 
progress rapidly in the export business. 


SoutH AMERICAN CREDIT 


Another stumbling block for the South 
American export is that the American 
manufacturer still clings to his own ideas 
of credits and is losing business 
along by reason of it. The need of 
American banks in South America is be- 
coming a daily necessity and one cannot 
but wonder why the American people 
have delayed the establishing of banks of 
their own in the various South American 
republics. The Germans, the English and 
even the French have understood the im- 
mense advantage of helping their trade by 
having banks of their own. In this man- 
ner they safeguard their interests, as far 
as credits are concerned, and they obtain 
most valuable inside information as to the 
general trade and financial conditions of 
business houses. A point to be noted is 
that actually all banking profits resulting 
from commercial operations between 
South America and the United States 
benefit corporations foreign to the United 
States. That such profits are very con- 
siderable is evident by a study of the 
different bank statements. I personally 
know that the yearly profits of a foreign 
bank in a town in Chile, where there are 
six other foreign banks, is nearly 60 per 
cent. on the capital stock. 

London is a great factor in the bank 
transactions in South America. Remit- 
tances are always arranged through Lon- 
don. In other words, if a South Ameri- 
cin buyer must send money to New York 
he buys from a banker there a draft on a 
banker in New York. The price of this 
draft is subject to two conditions: the 
rate of exchange between that country and 
London, and between New York and Lon- 
don. Once the draft is issued, some Lon- 
don banker is credited with the amount; 
this amount is drawn on him by the New 
York banker when the draft is paid in 
‘ew York. The opening of an Ameri- 
n bank in South America would force 

settlement to be made direct between 

w York and these banks, and the 
ofits obtained therefrom would be con- 
derable. 

lhe establishment of American banks 


right 
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would also facilitate credit, although 
nowadays South American buyers do not 
require such: long credit as formerly; 
commercial paper is discounted now by 
the banks, thus enabling the purchasers 
The 
present general method of credit in South 
America is to buy at 90 or 120 days with 
interest of 10 per cent. from date of in- 
voice. The jobbers who thus purchase 
sell to the retailers on 60 days’ credit. The 
retailers sell for cash. Thus the lack of 
capital is well assisted by a good credit 
system. 


to buy for cash or on short credits. 


It seems to me that the American 
manufacturers could make arrangement 
with some English banks which have 


agencies in South America, as well as in 
New York, to transact their business and 
to furnish them all the information re- 
garding the credit and standing of com- 
mercial houses there. 


SHips TO SouTH AMERICA 


There is another point which the manu- 
facturer is not well posted on; that is, 
the status of the transportation facilities 
between New York and the various re- 
publics of South America. They say: “We 
have no mercantile marine and, therefore, 
we are obliged to send our goods to Eng- 
land and have them transhipped.” It is 
certainly sad to see entering the 
southern harbors every day flying the 
English, German, French, Austrian, Ital- 
ian and Spanish flags, and only once in a 
while some small sailing vessel flying the 
Stars and Stripes. It does not behoove 
me, however, to create an argument for 
subsidy. No doubt the time is near when 
Americans will realize the necessity of 
having a good merchant marine; mean- 
while they should realize which is the best 
way to send their merchandise. 

Certain manufacturers were complain- 
ing to me some time ago that it was too 
bad that only one ship sailed monthly 
from New York to Brazil, and they were 
much astonished to hear that they could 
ship their goods direct every week if they 
so desired. As a matter of fact there are 
nine sailings a month from New York to 
Buenos Ayres, about seven for the south 
of Brazil, and as many more for the 
north. four to Chile via the Straits of 
Magellan, and 12 via Panama, with tran- 
shipment at Colon. 

There is no doubt, however, that a well- 
established line of American steamers 
running weekly or fortnightly to South 
American ports, with prompt and well- 
kept schedules, will be of immense value 
to establish confidence and to augment 
trade between the two Americas. The 
manufacturer has all the opportunity to 
ship his goods direct; the only thing of 
vital necessity for him to remember is that 
the countries there are not like the United 
States, that the means of local transporta- 
tion are not as perfect as ours, and that, 
therefore, he must pack his goods well and 
ship them according to instructions. 


ships 
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Determining the Sizes of Allter- 
nating Current Line Wires 


By N. A. CARLE 


The exact calculation of alternating-cur- 
rent circuits involves variables represent- 
ing the amount of power to be trans- 
mitted, the voltage of the current, the 
length of circuit, the allowable percentage 
loss of power in transmission, the system 
used and the resistance of the circuit. 

The resistance of the circuit depends 
upon the ohmic resistance of the metallic 
circuit, the skin effect, self-induction and 
capacity effects. The skin effect varies 
with the size of wire of the circuit, and 
the frequency of the current. Self-induc- 
tion varies with the frequency of the cur- 
rent, the size of wires, the spacing of 
wires of the circuit, the length of the cir- 
cuit and the amount of current per wire. 
The capacity effect varies with the size 
of wires, the spacing of wires of the cir- 
cuit, the length of the circuit, the voltage 
between wires and the frequency of the 
current. 

A circuit containing resistance, induct 
ance and capacity opposes the passage of 
the current with a resultant effect called 
“impedance.” The formula* is much too 
complex for ordinary commercial calcu- 
lations. 

When alternating currents were first 
used, all calculations were made using the 
direct-current formula. 
f results 


This gave satis- 
factory with small currents and 
short distances, with the wires close to- 
gether. When alternating- current cir- 
cuits are run with the wires spaced 1 inch 
apart or less, the self-induction can be 
neglected and calculations made as for 
direct-current circuits. However, when 
high voltages and long transmission lines, 
carrying large currents at various fre- 
quencies and power factors, began to be 
used, it was necessary to give considera- 
tion to impedance, frequency, power fac- 
tor and the system used in 
with these transmission lines. 
cated formulas have been 
cover the existing conditions. These have 
been somewhat simplified by tabulated 
values for several of the variables for the 
range of ordinary commercial operations 
and by the use of calculating diagrams. 


connection 
Compli- 
designed to 


. A very complete presentation of the cal- 


culation of high-tension transmission-line 
formulas for a sixty-cycle system is that 
given in Foster's “Electrical Engineers’ 
Pocket Book,” by Ralph D. Mershon. 
Values for resistance-volts and reactance 
volts per ampere per thousand feet of line 
are tabulated for different wire sizes and 
spacings between wires. The percentage 
which each is of the delivered voltage is 
calculated and by using these values, with 
the power factor of the system, the per- 


* Impedance 


Resistance? + (Inductance Capacity )* 


2 
7 


$I OL WONA DNINAATTAG SAMIM ANI] AO SAZIS AHL ONINIWMNALAG LAVHO 


JO ssorT OT . 6s 8x Ly 9 x 


*¥"! 
t 


R. 


4 


POWER AND THE ENGINEI 


| 


162 July 28, 1908. 

EEE EEE EEE EE EEE EEE EE EE EEE EEE EEE 


POWER AND THE ENGINEER. 163 


DS 


PSS 


CHART FOR DETERMINING THE SIZES OF ALTERNATING-CURRENT LINE WIRES DELIVERING FROM 20 TO 300 KILOWATTS 
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centage of drop in the line is determined 
graphically by means of a calculating 
chart. If this drop is excessive, a larger 
size of wire is selected and the calcula- 
tions are repeated until the desired drop 
is found. 

For service lines for 110 to 2200 volts, 
of one-, two- and three-phase circuits, 
carrying up to 300 kilowatts, such as pre- 
vail in the distributing system of a city, 
neither the simple direct-current formula 
nor the complicated one for high-tension 
transmission lines can be applied for cal- 
culating the size of mains. A simple for- 
mula is given by Oudin in his book on 
“Standard Polyphase Apparatus and Sys- 
tems,” based on Ohm’s law and modified 
by the use of constants which experience 
shows give satisfactory results in actual 
practice. 

The formula is: 


DxW 


**. 


circ. mils = 
in which 
circ. mils = Area of conductor in circu- 
lar mils, 
D=Distance of transmission 
(one way) in feet, 
IV = Total watts delivered by the 
line, 
P= Percentage loss in line, of 
the total delivered watts, 
E = Voltage between main con- 
ductors at the delivery end 
the line, 
K =A constant varying with the 
power factor and system as 
follows: 


Two Phases, Four 
Wires 
Power Factor.} Single Phase. paeses, 
ires. 
1.00 2160 1°80 
0.95 2400 1200 
0.90 2660 1330 
0.85 3000 1500 
0.80 3380 1690 
0.75 3850 1925 
0.70 4420 
0.65 5120 
2160 
The values of K= > for single- 


1080 

for two-phase, 
four-wire, or three-phase, three-wire cir- 
cuits. 


phase circuits, and 


The above formula is in general use by 
companies furnishing alternating-current 
lighting and small power service, and is 
found to give satisfactory results within 
the range for which it is usually required, 
if the percentage of loss in line is limited 
to 5 per cent. for lighting circuits and 10 
per cent. for power circuits. The loss is 
reckoned in percentage of the delivered 
power. No further calculation is required 
to determine the volts lost in the line or 
the current in the main conductors. 

The charts on pages 162 and 163 are de- 
signed to present a graphical solution of 
this formula within the limits ordinarily 
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found in commercial practice, for 220 and 
2200 volts. 


EXAMPLE 


What size wire will deliver 12 kilowatts 
at 200 volts over a. distance of goo feet, at 
85 per cent. power factor, using a three- 
wire, three-phase system, and allowing 10 
per cent. drop in transmission? 

Use the chart designed for a total of 15 
kilowatts delivered, starting with 12 
“Kilowatts Delivered,” read up to 85 per 
cent. “Power Factor’ under the head 
“Three Wire, Three Phase,” thence across 
to goo “Length of One Wire in Feet,” 
thence down to to per cent. “Loss of De- 
livered Power,’ thence across to 200 
“Volts Delivered,” and down to the result, 
which is found to be No. 4 B. & S. wire. 


EXAMPLE 

What size wire will deliver 240 kilo- 
watts at 2300 volts over a distance of 3000 
feet, at 85 per cent. factor, using a three- 
wire, three-phdse system, and allowing 
8 per cent. drop in transmission? 

Use the chart designed for a total of 
300 kilowatts delivered. Starting with 240 
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to be delivered, not the voltage at the sta- 
tion end of the line. 

In estimating the power factor, the fol- 
lowing may be assumed: 

Lighting load with no motors in ser- 
vice, 95 per cent. 

Lighting and motors, 85 per cent. 

Motors alone, 80 per cent. 

In using this chart, the percentage of 
loss of delivered power should be limited 
to 5 per cent. for lighting circtiits and 10 
per cent. for motor circuits. 

A circuit used for lighting at night will 
have more than sufficient wire cross-sec- 
tion for day-motor service with an equal 
load, but a circuit designed for day-motor 
service should not be called on to carry 
more than one-half as much load if used 
as a night-lighting circuit. 


Value of Personal Inspection * 


A few words regarding an engineer 
who depended entirely upon his subordi- 
nates may not be amiss. It is true that 


SAMPLES OF SCALE TAKEN FROM BOILER 


“Kilowatts Delivered,” read up to 85 per 
cent. “Power Factor” under the head 
“Three Wire, Three Phase,” thence across 
to 3000 “Length of One Wire in Feet,” 
thence down to 8 per cent. “Loss of De- 
livered Power,” thence across to 2300 
“Volts Delivered,” and down to the re- 
sult, which is found to be No. 6 B. & §S. 
wire. 

In the problems given it is to be noted 
that there are eight variable quantities, 
the size of the wire being unknown and 
the other seven quantities known. If any 
seven of the quantities are known, the 
eighth one can be found by means of these 
charts. Instead of reading around the 
chart in one direction, it will be necessary 
in solving some problems to start at one 
end from “Kilowatts Delivered” and from 
the other end from “Size of Wire” and 
work both ways to the unknown quantity. 

In using these charts, it is to be noted 
that the number of kilowatts or horse- 
power is the amount that is to be deliv- 
ered; also that the distance is the length 
of one wire in feet—in other words, it is 
the actual length of the pole line, whether 
the line be single-phase, two-phase or 
three-phase. The voltage*is that which is 


the responsible head of a large engineer- 
ing plant cannot be expected and neither 
would he have the time to look after every 
detail, but as will be shown by the fol- 
lowing experience, which is only one of 
many, a personal inspection now and 
then will often pay well. An inspector 
visited an unusually large power plant for 
the purpose of inspecting boilers. Every- 
thing about the plant was apparently in 
the very best condition. At this plant 
special men were detailed to do nothing 
but look after the repairs and the clean 
ing out of the boilers. The chief engineer 
pointed to one of the boilers, saying, “You 
may start on that one, but I hardly think 
it necessary to get inside, as I have just 
received a report from the man in charge, 
who reports everything in first-class con 
dition,” and on holding a light inside of 
the manhole the boiler certainly did look 
to be in excellent condition. However, 
the inspector, like the man from Mis 
souri, “wanted to see,” and it is well that 
he did. He first got into the manhole 
above the tubes. The tubes were found 


*Excerpt from paper read by J. W. Rausch 
before the International Association of Fac 
tory Inspectors. . 
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fairly clean, but a solid mass of scale was 
found on the back head between the 
tubes and the shell. This scale extended 
down to the lower row of tubes, the water 
space being solid with scale for a distance 
of 1 foot from the back head; also both 
sides were practically the same. In break- 
ing out the scale, a piece 12 inches long, 
3 inches thick and 6 inches wide was 
secured. An external examination showed 
that the shell plates at the points where 
the scale was found were badly bulged 
and burned. The rivets and the edge of 
the lap of the head seam were nearly gone. 
In order to put the boiler in safe condi- 
tion, extensive repairs were necessary. 


Obtaining a Small Supply of Air 
Pressure by Water Pressure 


By Louis Jones 


To anyone who has need of a small 
supply of air under pressure where water 
from street mains is available, the follow- 
ing contrivance will prove convenient. 

The sketch shows an ordinary 120-gal- 
lon hot-water boiler with the bottom 
plugged. A try-cock is shown in the side 
opening, and although it is not a necessity, 
it is convenient to show whether it dis- 
charges water or air. At the top is shown 
the water inlet through an aspirator. The 
device used in this case is a Schutte & 
Koerting laboratory water-jet air pump, 
although an injector, ejector or a cast- 
iron suction tee will answer when condi- 
tions are favorable. 

The jet of water entrains air which 
enters through the suction side through a 
check-valve and passes into the tank with 
the water; but, on entering the tank, being 
lighter, it becomes separated from the 
water and remains in the upper part of 
the tank. The air connection, as shown, 
is from the side opening of a tee. As 
only two openings were available in the 
top of the tank, the inlet pipe, being the 
smaller, was led through the tee and closed 
nipple a short distance inside the tank. 
The air discharges from this tee without 
excessive moisture; in fact, more nearly 
free from moisture than is common from 
an ordinary air compressor, for the reason 
that the moisture in the air is more readily 
precipitated in the presence of a spray of 
water than in a dry tank. The supply 
tank shown should be located in a cold 
place to dry the air still more, as is the 
practice with power compressors. 

We are using the air to operate a few 
thermostatic radiator valves. The diffi- 

ulty in getting a small amount of air at 
reasonable cost often prevents the use 

f an automatic temperature control on a 
small scale. The water is drawn off 

rough the pipe B, shown by the dotted 
lines to be extended inside the tank 

early to the bottom. At some point in 
lis pipe a spring-loaded valve or a safety 
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valve must be placed to offer a resistance 
to the discharge equal to the pressure de- 
sired. Through this pipe the water is led 
tc any desired point. In this instance, it 
is discharged into an open tank C, to be 
made use of as if it had not been used 
for any other purpose, so the question of 
efficiency does not enter in. 

The efficiency is equal to the displace- 
ment system at its best, and far greater 
where high-pressure water is used for 
low-pressure air, because in the displace- 
ment system none of the kinetic energy is 
made use of. For instance, in compressing 
air to 15 pounds pressure, 150 pounds of 
water pressure will do more work than 


Laboratory Air 


Jet Pump \ 
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There are a great many places where 
such an outfit may be used on a larger 
scale and air compressed without cost. 
For instance, suppose the pressure on the 
street mains is 100 pounds or more, and 
the hight of the building does not require 
more than 50 pounds to deliver the water 
to the upper floors, the water can be used 
to compress air and still have sufficient 
the building. In that case, 
the spring valve may be dispensed with, 
as the head against which the water dis- 
charges would be sufficient. In case the 
water is discharged into an open heater or 
tank, it is a simple matter to put a resist- 
ance in the discharge line to get the de- 


pressure for 


Discharge Line 


Check Valve 


Water Line 


WATER-JET AIR-COMPRESSOR SYSTEM 


water of 15 pounds pressure by the dis- 
placement system; while, by the entrain- 
ment system, its energy would be utilized 
provided the jets were properly propor- 
tioned and made adjustable. I see no 
reason why both systems should not be 
combined by having the water entrain all 
the air possible on entering and do the 
displacing act also. The only test we 
made for efficiency was to meter both the 
water and air and we found for each 100 
cubic feet of water at 30 pounds pressure 
we got from 120 to 125 cubic feet of free 
air (no pressure). The highest pressure 
we could get with the regular stock pump 
with fixed jets and 30 pounds of water 
was 20 pounds of air. 


sired air pressure. ‘This is, of course, just 
a modification of the Trompe blower, or 
the Taylor system of hydraulic air com- 
pression, but it seems worth while to call 
attention to the every-day use possible. 


When preparing for inspection see to it 
that the man- and hand-hole plates are re- 
moved and that the boiler is thoroughly 
cooled and cleaned both internally and ex- 
ternally. The combustion chamber back 
of the bridge wall should be thoroughly 
cleaned out. Also all valves should be 
tight, so that if there are any more boil- 
ers in the battery under steam, the escap- 
ing steam will not prevent a thorough in- 
ternal inspection. 
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POWER AND THE ENGINEER. 
Oil versus Coal for Fuel under 


Boilers 


In an article which is remarkable for 
the conclusions drawn from the published 
data of an oil-burning test with a boiler 
of 200 “brake horse-power” (whatever 
that may be), a Pacific coast writer says: 

“The potentiality of Pacific petroleum 
for steam generation, much less its actu- 
ality, has not yet even trickled to the 
Atlantic intellect through the ordinary 
pipe lines of communication, should we 
accept the editorial comments of the con- 


temporary technical press as ‘criteria.’ 


The cumulative advantages of cheaper 
handling, smaller storage, ashless burning 
and perfect pressure control are met by 
arguments, antiquated and narrow, as to 
alleged supply shortage, high costs and 
waste of steam. The last-century conten- 
tion that the entire oil production of the 
country would not keep the Pennsylvania 
railroad going is too old and feeble long 
to dam the present annual production of 
130,000,000 barrels.” 

The writer gives 130,000,000 barrels of 
oil as the total oil production of the 
United States. At 42 gallons per barrel, 
and 7% pounds per gallon, this would 
mean 20,475,000 tons of oil. One tan of 
oil should evaporate as much water as 
one and one-half tons of coal, and at that 
rate would be equivalent to 30,712,500 tons 
of coal for steam-making purposes, if the 
entire oil production of the United States 
be used for fuel. 

Referring to the published data of a 
test in the same journal the writer quotes 
the evaporation of 22214 pounds of water 
from one gallon of oil, showing a fuel 
value of 4.2 cents per gallon, as compared 
with coal at four dollars per long ton. 
The report of the test from which this 
conclusion is drawn gives the evaporation 
of 13.12 pounds of water per pound of oil. 
If one pound of oil evaporated 13.12 
pounds of water, it would take 16.95 


pounds of oil to evaporate 222% pounds ‘ 


of water, and instead of the fuel value of 
oil being 4.2 cents per gallon, as compared 
with coal at four dollars per ton, its fuel 
value would be 1.85 cents per gallon. -As 
the cost is two cents per gallon, there is, 
instead of a gain in the use of oil, a dead 
loss of over one-half cent for each gal- 
lon burned as fuel when coal is four dol- 
lars per ton. Ina general way it may be 
said that when coal costs four dollars per 
ton oil is worth for fuel two cents per 
gallon, and it goes without saying that the 
Pennsylvania railroad, as well as the Stan- 
dard Oil Company, being conducted along 
lines of good business management, would 
burn oil in the place of coal had _ not 
scientific investigation proved long ago 
beyond the shadow of a doubt that coal, 
even with the attendant disadvantages of 
smoke, ashes, ash-handling, dust, extra 
labor and cost of transportation, is the 
cheaper fuel. 
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In 1907 the Pennsylvania railroad used 
in its freight service alone six and one- 
quarter million tons of coal at a cost of 
ten million dollars—an average price oi 
one dollar and sixty cents per ton. To 
compete successfully with coal fuel on the 
Pennsylvania railroad, oil, instead of 
selling for one dollar per barrel, would 
command but forty cents, and its fuel 
value, instead of 2.4 cents per gallon, 
would be slightly less than one cent. 


Saving Labor in Small Plants 


A conspicuous feature in the design of 
some of the larger power-plant installa- 
tions devoted to the supply of electricity 
for heavy traction, is the wide use of 
automatic and labor-saving devices at 
various points in the power-production 
process. The tendency toward specializa- 
tion in these large stations enlarges the 
pay roll to the dimensions of a great 
organization, and for this reason every 
reliable and useful automatic device, which 
can at a reasonable first cost be pressed 
into service, deserves: a fair trial, for the 
annual charges on such a device must be 
unusually heavy if they exceed the cost 
of an extra man for the performance of 
a highly subdivided task. There will 
always be enough responsibility in the 
large plants, even with the use of all the 
best devices for saving labor that can 
profitably be installed. 

Owners of small stations are much more 
inclined to feel that they cannot install 
many automatic devices, partly on account 
of their first cost when purchased in the 
open market, and partly on account of a 
feeling that about so many men are re- 
quired in the plant anyway, and no ma- 
terial reduction in the labor cost can be 
expected by the use of apparatus which 
replaces hand or foot work. If a plant is 
small enough to run through the bulk of 
the load with one man in the engine room 
and another in the boiler room per shift. 
or even if two or three men are neede:l 
on each side of the house, it is hard to 
show a sufficient reduction in labor cost 
to justify the installation of much auto- 
matic equipment. 

In the long run, however, the use of 
labor-saving devices of rugged construc- 
tion and positive action may produce in- 
direct savings in the operation of a plant 
which clearly call for their retention in 
service and trial in similar work. The 
actual number of men needed may not be 
reduced at all, but the work of the men 
on each shift will be made so much more 
convenient that the loads will be carried 
in a better manner than when every man 
in the plant was overburdened with duties. 
The care of the machinery in a small sta- 
tion calls for perhaps a more varied ac- 
tivity than in a large station where all the 
work is subdivided, and the proper run- 
ninz of the equipment to secure anything 
like a fair economy of production, relia- 
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bility of service, adequate inspection -and 
maintenance, leaves the engineer in the 
small plant with very little spare time on 
his hands. Anything that can legitinrately 
be done to lighten his routine duties is 
that much help toward insuring the bet- 
ter operation of the plant over long 
periods. 

Many steps can be saved by the more 
general use of pilot incandescent lamps in 
small stations. If gas engines are in use, 
it is an easy matter to install a lamp in 
each igniter circuit which will flash at 
every spark discharge, preferably con- 
necting it through a relay contact in order 
to keep the ignition circuit as free from 
complication as possible. A visual indica- 
tion of this kind is a useful arrangement 
when any trouble develops inside the en- 
gine cylinders. If it is not convenient to 
use a lamp, a simple magnetic-inductor 
included directly in the sparking circuit 
can be utilized. The use of flashing 
lamps to indicate the speed of pumps and 
fans in forced-draft applications costs 
little or nothing, and enables the engineer 
of the small station to observe the opera- 
tion of such machinery without leaving 
the engine room. The regularity of oil- 
pump service, particularly when such 
pumps are located in the basement or any 
other out-of-the-way corner, can advan- 
tageously be transmitted to the engineer’s 
office or to an auxiliary switchboard panel. 
lf an automatic coal-handling system is in 
service, it may be desirable to bring be- 
fore the engineer’s notice in this inexpen- 
sive way the continuous performance of 
the hoisting mechanism, conveyer or coal- 
crusher cylinders. Another use of pilot 
lamps, which can be as readily effected in 
the small plant as in the large installa- 
tion, is for signaling different parts of the 
plant from the engine or boiler rooms. 
In connection with extension telephone 
calls for relay gongs, the use of different- 
colored lights for different telephones 
saves much time in favorable cases. The 
use of pilot lamps on exciter motors, when 
there are several of the latter in a sta- 
tion, has been helpful in switchboard 
operation, and in stations where consider- 
able flexibility of bus-bar and feeder con- 
trol is characteristic, the pilot lamp has an 
excellent chance to facilitate accurate 
work at the switchboard. On high-tension 
oil switches, the pilot lamp is an additional 
‘recaution against serious shock through 
‘areless handling. 

The use of such automatic devices as 
the carbon-dioxide recorder, the curve- 
drawing wattmeter, recording voltmeter, 
mmeter, powér-factor indicator and re- 
‘ording thermometers enables the attend- 
nts in a small plant to get along with 
less clerical work than is required in the 
preparation of extensive station logs, but 
cach case must be decided on its own 
merits in this respect. If the company 
‘an afford to buy such apparatus, it is 
isually money well spent, provided the 
equipment is checked against some stan- 
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dard at regular intervals. The real need 
of automatic devices in small stations 
comes more in the line of apparatus to 
forestall trouble or to give quick and 
accurate indications of what is happening 
when emergencies arise. .In this connec- 
tion it pays to install automatic alarms 
against low-water supply anywhere in the 
plant, thermostat fire circuits, automatic 
equipment to start a second turbine step- 
bearing pump in case the first fails, cir- 
cuit-breaker bell alarms and lamp indica- 
tors in some cases, and possibly automatic 
engine stops. Labor-saving devices should 
either tend to increase the plant’s economy 
of production directly or indirectly, or 
else should facilitate operating conveni- 
ence enough to reduce the personal anxie- 
ties of the men on duty, through the 
presentation of exact knowledge of what 
is taking place in the moving parts of the 
installation. 


The Personal Factor 


“Men are different and always will be 
different.” Almost anybody will vouch 
for the truth of this old axiom, and no- 
body is more likely to do so than the in- 
spector of boilers and machinery. In 
making the visits called for by his voca- 
tion, the inspector is constantly-in touch 
with all kinds and manner of men and 
often finds that there is a material differ- 
ence of opinion regarding things about a 
plant. It is this divergence of opinion on 
the part of engineers and plant owners 
that brings into play the various personal 
factors which make the work of the in- 
spector most trying and difficult, and, in 
the opinion of J. W. Rausch, superinten- 
dent of the inspection division of the 
Maryland Casualty Company, of Balti- 
more, more difficult than is at all neces- 
sary. 

In some plants everything is kept in 
first-class condition, the work is done 
systematically and every precaution is 
taken for the welfare and safety of the 
employees. Inspection in such a plant is a 
pleasure, not because it is easier or the 
inspection less thorough, but because the 
inspector feels that if anything of a dan- 
gerous character is discovered, it will be 
given immediate attention, and the sug- 
gestions for improvement, if at all prac- 
tical, will be carried out to the letter. 

On the other hand, there are many 
plants in which the conditions are just the 
reverse. The inspector is viewed with 
suspicion, and many engineers, who are 
thoroughly competent but have jealous 
and sensitive dispositions, are under the 


impression that he is questioning their 
ability or their method for caring for the 
boilers, engines and the various appliances 
under their charge. This, of course, is all 
wrong. The engineer is in much the same 
position as bank officials when receiving 
the periodical calls of the Government ex- 
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aminers. No one doubts their ability, and 
just so with the engineer. With his daily 
visit to different plants, the inspector has 
a chance to compare notes and obtain in- 
formation not available in any other way. 
It is thus reasonable to suppose that he is 
entirely capable of making suggestions 
even to the most competent of engineers, 
and likewise may receive some good ideas 
in exchange. 

Another type of engineer is the reck- 
less man, who, for instance, would sooner 
block the governor of an overloaded 
engine than be put to a slight inconveni- 
ence. The engineer knows that if the belt 
should break, a fly-wheel explosion is in- 
evitable, yet time and again he endangers 
the lives of his fellow-employees, and 
often with the full knowledge of the man- 
agement. The engineer and management 
certainly have the right to endanger their 
own lives and run the risk of a large prop- 
erty loss, but they have no right to 
jeopardize the lives of their employees. 
The practice of blocking the governor 
gannot be too severely condemned. 

Then again there are engineers who de- 
pend almost entirely on subordinates. In 
a large plant, it is, of course, impossible 
for the engineer to look after every de- 
tail, but a personal inspection now and 
then is by all means advisable. Defects 
are often overlooked, and sometimes pur- 
posely, by the man doing the work. 

The cases just cited point out some of 
the conditions with which the inspector 
has to contend, and show that his task is 
a difficult one at best. There is, how- 
ever, another viewpoint from which to 
look at this question, and that is from 
the side of the engineer and plant owner. 
The inspector may not always be courte 
ous or at all diplomatic, and, perhaps, 
may not possess the faculty of present 
ing his suggestions in a clear and concise 
manner. There is always a right way of 
doing and saying, and with a little tact 
and discretion things can be done which 
would be otherwise impossible. It is al 
ways annoying to have the inspector find 
fault with apparatus or methods and not 
be able to suggest something better, or 
to have a number of inspectors disagree 
as doctors often do in the diagnosis of a 
special case. 

To urge the necessity of certain safe 
guards, it is often advisable to refer to 
other plants and show from actual prac- 
tice that accidents have occurred due to 
the lack of them. If these references are 
made with discretion, there can be no 
particular harm, and without much doubt 
they will go a long way in convincing the 
management. It should be remembered, 
however, that plant owners are averse to 
having their plants discussed by outside 
parties, and especially so if dangerous 
conditions are alluded to. 

It would thus appear that a better un- 
derstanding between the management of 
the plant and the inspector is wanted. 
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Power Plant Machinery and Appliances 


Original Descriptions of Power Devices 
No Manufacturers’ Cuts or Write-ups Used 


MUST BE NEW OR _ INTERESTING 


Berry Safety Feed Water Regulator 


The Berry safety automatic feed-water 
regulator, manufactured by the Berry 
Engineering Company, Chester, Penn., is 
combined with the usual water column 
and high-and-low-water alarm, thus mak- 
ing necessary only one machine on the 
boiler. 

A seamless copper float, placed in the 
water column, responds to the variation 
of the water level in the boiler, and by 
means of a lever rotates the pilot-valve 
which controls the steam admitted to the . 2, SIDE AND BOTTOM VIEWS OF PILOT VALVE 
feed or control valve, or to the whistle for 
the high-and-low-water alarm. 

The water column is provided with in- 
ternal longitudinal ribs which serve to 
guide the float to insure it against stick- 
ing, or interfering with the operation of 
the gage and try cocks. 

The feed or control valve is always 
wide open or tight shut, and does not wear 
from wire-drawing, and the diaphragm is 


FIG. I. THE BERRY FEED-WATER REGULATOR 


supported by a flexible ring of steel plates 
that relieve the rubber of all strain. The 
pilot-valve, Fig. 2, is so constructed that 
it and its seat can be removed for in- 
spection and cleaning while steam is on 
the boiler and while the column remains 
in service showing the water level in the 
glass. The action of this valve may be , ; : 
understood by reference to Figs. 2 and 3, : 

the latter being a sectional view, show- FIG. 3. CROSS-SECTION OF PILOT VALVE OF BERRY REGULATOR 
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ing the position of the valve when the 
water is at the level of the center gage- 
cock. When the nut H is about half-way 
removed, the internal valve K will close, 
and the plug G and the valve seat can then 
be safely taken out. The internal valve 
stem K engages the pilot-valve stem FE and 
these parts rotate with the variations in 
the water level, the plug G_ remaining 
stationary. . 

A slight rise in the water above the set 
level will bring the steam to the pressure 
port B, and at the same time connect the 
pressure port C with the exhaust port A. 
A similar lowering of the water level will 
bring the pressure to the port C and con 
nect the port B with the exhaust port A. 
In normal operation the variation never 
exceeds 4 inch, but if from any cause the 
water level should not be maintained, the 
steam would be directed to the whistle 
port D, blowing the alarm for either high 
or low water. By turning the pilot valve 
G slightly to the right or left, these opera- 
tions are advanced or retarded and the 
water level thereby altered. 

With the ordinary installation, where a 
number of boilers are fed from the same 
pump, a feed-valve is placed in the indi- 
vidual feed line to each boiler, and closed 
by the operation of the regulator when 
the water rises above the desired level. 

In single-boiler installations, regulation 
can be obtained with a pump governor in 
the steam line to the pump; or if a belted 
pump is used, the control valve can be 
placed in a by-pass from the delivery pipe 
to the suction, allowing the pump to run 
continuously ; or a belt-shifting device can 
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regulate the water level in hydraulic pres- 
sure reservoirs. ; 


The Cartridge Jump-spark Coil - 


A new ignition coil which has been put 
on the market by the Chicago Coil Com- 
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The coil windings are made of black 
enameled wire, which is used exclusively 
in place of cotton- or silk-insulated wire. 
The cartridge coil has a contact adjuster 
which gives an adjustment that cannot 
change of its own accord, but which re- 
quires no tools to change when desired. 


FIG, I. 


pany, 54 Jackson boulevard, Chicago, is 
known as the “cartridge jump-spark coil.” 
Its principal parts may be quickly re- 
placed, which seems to be a very desirable 
feature. In order to get to the parts such 
as the secondary and condenser windings, 
Fig. 1, all that is required is to remove 
four screws from the vibrator end of the 
box. This allows the primary winding 
core and vibrator to come off as a unit 
with the end of the box. The secondary 
winding or cartridge and the condenser 
cartridge may then be removed from the 
box altogether or separately and new ones 
slipped in or the old ones tested or re- 
paired. 


FiG. 2. 


lc operated to start and stop the pump. 
This is often accomplished at a great dis- 
tance, the action being immediate in all 
‘ases, as the pipes are full of water. 
While primarily intended for use with 
steam boilers, they have been installed to 


JUMP-SPARK COIL 


IN CASE 


The cartridges for these coils are 
vacuum treated while being boiled out in 
wax, and a high quality of insulating com- 
pound takes the place of moisture and air, 
hermetically sealing the coils and the con- 


densers in their respective receptacles. 


PARTS OF CARTRIDGE JUMP-SPARK COIL 


These coils are furnished in all sizes and 
for all requirements. 
The Oxalic Acid Hoax 
The letter signed “Engineer”. in The 


Times yesterday gave a perfectly com 
prehensible and lucid explanation of the 
saving in coal effected by school janitors 
last winter, who solemnly treated their 
burned-out cinders with 
acid, salt, and water, in obedience. to the 
order of the Committee on School Sup- 
plies of the Board of Education. The 
ridiculous fallacy of this practice has been 
proved by good authority. 


doses of oxalic 


But the jani 
tors, taking advantage of every mildness 
in the winter, careful stoking 
where they once used coal wastefully, did 
succeed in 


by 


saving, according to Com 
Frank D. Wilsey, of Kings 
bridge, “from 10 to 70 per cent. of fuel 
in the school buildings.” Knowing the 
“crotchet” of the committee, who warned 


mitteeman 


them that they must show results with the 
for fear of losing 
their jobs they have not dared to betray 


oxalic-acid solution, 
the real cause of the accrued saving. 

If Chairman N. J. Barrett wishes him 
self and his colleagues on the committee 
to be freed of a terrible suspicion that 
they do not exactly adorn a board of 
education, he had better procure, and as 
the Prayer Book saith, read, mark, learn, 
and inwardly digest, the published find- 
ings of Professors Stillman and Gill, of 
the Stevens and Massachusetts Institutes 
of Technology, and Professor Pellew, of 
Columbia University, concerning the effi- 
cacy of oxalic acid mixed with burned 
coal ashes. Then they may procure, with 
clarity of mind and conscience, the dis- 
missal next winter of those janitors who 
shall fall below this year’s record in coal 
saving without any adventitious and super- 
stitious aid from their acid prescription. 
—New York Times. 
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Questions are not answered unless they are 
of general interest and are accompanied by 
the name and address of the inquirer. 


Breaking Strain of Steel Wire Rope 
Please give the breaking strain of 11/16 
plow-steel wire rope; also the safe load, 
and the rule. 
The breaking strain of 11/16 plow-steel 


wire rope, with seven wires to the: 


strand, is given at 21 tons, or 42,000 
pounds. The proper working load is 
given at 4 tons, or 8000 pounds. The 
breaking strength is determined by tests. 
The proper working load is determined 
by judgment, and may vary with the char- 
acter of service and the permissible risk 
of breakage. 


Flickering of Incandescent Lamps 


The incandescent lamps supplied by a 
dynamo direct-connected to its engine 
flicker badly; the flickering seems to be 
in exact time with the revolutions of the 
engine shaft, occurring twice during each 
revolution. What is the cause? 

The engine fly-wheel is too light; con- 
sequently, the shaft surges forward each 
time steam is admitted and loses speed 
after each cut-off of steam. A heavier fly- 
wheel is the only remedy. 


Grounding Electrical Machine Frames 


Why are the frames of high-potential 
generators grounded and those of low- 
voltage machines insulated from the 
ground? 

High-potential machines are grounded 
on the frame in order to protect the at- 
tendants. Should the insulation of the 
armature winding of such a machine be- 
come sufficiently damaged to allow contact 
between the conductors and the core, an 
attendant touching the frame would form 
a path to ground and would doubtless be 
injured if the frame were not grounded. 
With a good low-resistance ground con- 
nection on the frame, there is no appre- 
ciable difference of potential between the 
frame and the earth, and touching it is 
not dangerous. A ground connection on 
any machine is objectionable because it 
provokes leakage, and it is used only 
where necessary to eliminate danger to 
persons. 


Computing Hight of Fracture of Flag 
Pole 

A flag-pole 100 feet high breaks off so 

that the top hits the ground 40 feet from 

the base. At what hight from the ground 

is the fracture? 


The product of the sum and the differ- 
ence of two quantities is equal to the dif- 
ference between the square of the sum 
and of the difference. In this case the 
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pole broké¢ into two segments, the sum of 
which is 100. In falling it made a right- 
angled triangle, the base of which is 49 
feet. The square of this is 40 X 49 = 
1600 feet. But the square of the base of 
a right-angled triangle is equal to the dif- 
ference of the squares of the two other 
sides; in this case to the difference be- 
tween the squares of the two segments 
into which the pole broke. Then the 
product of the sum and difference of the 
segments is 1600, and as the sum is 100 
the difference is 1609 + 100 = 16. ‘Then 
the lesser of the segments will be 


100 16 


feet, and the-pole broke 42 feet from the 
ground. 
Proof: The sum of the squares of the 


A 
\ 
oO 
| 
| 
>» 
~ 40 = 
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three angles of a triangle is 189 degrees, 
the larger angle at D will be 180 — (4 + 
B) so that 4 + B must be the smaller 
angle which completes the 18o. 

The sides of a triangle are proportional 
to the sines of their opposite angles. 
Then, 

Sin D:CB::SmB:C D, 
but DC is the cosine of the angle at D 
as well as the sine of that at B; so 

Se D:C 8 :: CoD D. 

Substituting the values given for the 
sine and cosine of 43 degrees 36 minutes 
in a table of trigonometrical functions, it 
is found that 


0.6896195 : 40 : : 0.7241719 : 42. 


100- 


- 10-— 


DETERMINING HIGHT OF FRACTURE 


two sides is equal to the square of the 
hypotenuse. The hypotenuse will be 


100 — 42 = 58 
feet. 

42 X 42 = 1764 

40 X 40 = 1090 


58 X 58 = 3304 


Again, C B = 40 (see Fig. 1) is the tan- 
gent of the angle at 4 to the radius 4 C, 
and would be 49 — 100 = 0.4 to a radius 
of unity. The table says this is the tan- 
gent of 21 degrees 48 minutes. Since 
AD = DB, the triangle 4 DB is isos- 
celes and the angles at 4 and B are 
equal, and their sum is equal+o the smal- 
ler of the angles at D; for the sum of the 


Or again, call the segment above the 
break a (Fig. 2), the segment below the 
break bh, the distance from the base to the 
point at which the top struck c. Then 


a@ = 100 — b, 
a’ = 10,000 — 200 b + Bb’, 
a — => 10,000 — 200 6: 
also, 
= 
then 
10,090 — 260 b = 1600, 
10,090 — 1600 = 200 6, 
8409 = 200 J, 
b = 8490 + 200 = 42. 
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Book Reviews 


DrrRECT- AND ALTERNATING-CURRENT Ma- 
CHINE DesiGNn. By Francis B. Crocker 
and Theodore Forda. Published by 
McGraw Publishing Company, New 
York, 1908. Cloth; 450 pages, 6x9 
inches; illustrated. Price, in one vol- 
ume, $5; in two volumes, $3 each. 


Self-instruction in the principles of 
dynamo design is the aim of the authors. 
The work is practically a collection of 
correspondence-school instruction papers, 
giving the fundamental principles of de- 
sign and a list of examination questions 
at the end of ach section. It is divided 
into two general parts, the one devoted 
to direct-current and the other to alter- 
nating-current design. These may be had 
separately or both in one volume. 

The character of the work is good, 
bearing in mind the field for which the 
book is intended. The treatment of prac- 
tical designing can scarcely be said to be 
up to date as to methods, but it is accurate 
technically, for the most part. 


MatHEeMATICAL Hanpsoox. By Edwin P. 
Seaver. Published by McGraw Pub- 

- lishing Company, New York. Cloth; 
286 pages, 5x8% inches. Price, $2.50. 

While this book is only a compilation, 
the author deserves great credit for the 
skill and judgment displayed in his work. 
The book is divided into six parts: (1) 
Algebraic Formulas, (2) Formulas of 
Circular Functions and Trigonometry, 
(3) Hyperbolic Functions, (4) Differen- 
tial and Integral Calculus, (5) Analytic 
Geometry, and (6) Tables. It is purely a 
reference book and as such it very nearly 
fills what has hitherto been a large void 
in mathematical literature. The formulas 
are arranged in logical sequence and cover 
practically all fundamental cases. The 
tule governing each case is stated and 
this is followed by the formula and its 
transpositions and variants. 

The tables contained in the final sec- 
tion are those of powers, roots and re- 
ciprocals; common logarithms; binomial 
factorials; hyberbolic 
logarithms; trigonometric functions, and 
logarithms of such functions; circular and 
volumetric relations; natural values of 
hyperbolic functions and their logarithms ; 
numerical constants; weights and meas- 
ures; and velocities of bodies falling from 
different hights. 


coefficients 


Tue Stream Turpine. By Robert M. 
Neilson. Published by Longmans, 
Green & Co., New York. Fourth 
edition, revised and enlarged. Cloth; 
604 pages, 534x9 inches; 387 illustra- 
tions; tables; indexed. Price, $4.20. 

One of the first works of any preten- 
ton upon the steam turbine was that of 

Robert N. Neilson, which appeared in 

\uo2. The eager demand for information 
| the rapid development of the subject 
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have resulted in the absorption of three 
editions of this work, each extensively re- 
vised, and the fourth edition, increased 
to a volume of more than double the size 
of the original, is now under review. 

The author’s aim has been to render 
the subject intelligible to the average en- 
gineer who has a fair but not necessarily 
a very extensive scientific training. His 
work commences with an _ easily-under- 
standable explanation of the application 
of the velocity diagram to determining 
the relative velocities with which the 
steam enters and leaves the bucket, with 
the fundamental formula for the change 
of momentum and the work done. This 
is incidental to an exposition of the funda- 
mentals and a setting forth of the defini- 
tions necessary to an understanding of the 
later chapters. 

There follow 55 pages of historical ac- 
count, enough to place the reader in touch 
with the development of the turbine and 
to turn the investigator from paths which 
have been already explored. 

The third chapter, dealing with The 
Conversion of the Heat Energy of Steam 
into Kinetic Energy, is the most abstruse 
portion of the book and one of the few 
portions in which the calculus is used. 
It is a fairly clear presentation of the 
subject and leads to charts and formulas 
which place the reader in possession of 
the facts sought, even though he may not 
be able to follow their derivation. The 
author has abandoned the term “adiabatic” 
on account of its rather promiscuous use 
and has used the term “isentropic” to de- 
note the mode of expansion which the 
rejected term is commonly employed to 
define. 

The next chapter classifies and com- 
pares the various types of turbine, giving 
combined entropy-temperature and_ ve- 
locity diagrams of each type. The chapter 
upon the entropy diagram of former 
editions has been sacrificed in this to ma- 
terial more specifically a part of the 
subject. 

Chapter V treats of Losses and Effici- 
encies. The “overall efficiency” is the 
ratio of the brake work to the total heat 
energy dealt with. The aggregate work 
done by the steam on all the buckets of 
the turbine has sometimes been called the 
“indicated work” because it corresponds 
to that shown by the indicator diagram 
of a piston engine. As the expression “in- 
dicated ‘horse-power” is used in marine 
work in connection with a turbine in a 
different sense the author prefers the 
term “bucket work,” which is certainly 
more specific and suggestive. The ratio 
of the aggregate bucket work to the total 
heat energy furnished is called the 
“thermal efficiency.” The use of the term 
“indicated efficiency” for the ratio of the 
bucket work to the available heat energy 
is objectionable for the same reasons 
above noted and the term “efficiency ratio” 
recommended by the Institution of Civil 
Engineers in connection with piston en- 
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gines is employed instead. The omission 
of J in the denominator of the formula 
expressing this ratio (formula 3, page 
113) is too obvious to be misleading. 

The ratio of the jet kinetic energy to 
the heat energy available is called the 
“nozzle efficiency ;” the ratio of the work 
done on a bucket to the jet kinetic energy, 
the “bucket efficiency;” the ratio of the 
work done on the buckets to the available 
energy of a stage the “stage efficiency ;” 
the ratio of the brake or effective work to 
the available heat energy the “effective 
efficiency.” For the ratio of the brake 
work to the aggregate bucket work the 
author suggests the term “rotation ef- 
ficiency” as this takes into account the 
windage and friction losses due to 
rotation. In the two formulas on page 
142 the 30 and 15 in the denominator 
should be 28 and 15.3 respectively. These 
various efficiencies are analyzed and for 
most of them the practical limits within 
which they lie are given. Seven chapters 
are then devoted to the description of ex- 
isting types of turbine, not generally, but 
in detail. The effects of pressure, super- 
heat and vacuum are then considered and 
a chapter devoted to electric generators 
as adapted to turbine drives. Some of 
the important turbine tests are recounted 
and a number of the notable turbine sta- 
tions, both American and European, de- 
scribed. The concluding chapter treats 
of Ship Propulsion by Steam Turbines. 
Appendices contain tables of useful in- 
formation and a complete list of British 
patents relating to turbines. 


Books Received 


“Induction Coils.” By H. Armagnat. 
McGraw Publishing Company, New York. 
Cloth ; 216 pages, 5x8'% inches ; illustrated ; 
indexed. Price, $2. 

“The Refrigerating Engineer’s Pocket 
Manual.” By Oswald Gueth, New York. 
Cloth; 156 pages, 414x734 inches; illus- 
trated; indexed. Price, $1.50. 

“Electric Power and Traction.” By F-. 
H. Davies. Van Nostrand Company, New 
York. Cloth; 293 pages, 5'%4x8% inches; 
67 illustrations; indexed. Price, $2. 

“Handbook of Mathematics for Engi- 
neers.” By L. A. Waterbury. John Wiley 
& Sons, New York. Morocco; 91 pages, 
2%4x5"™% inches; 61 illustrations; indexed. 
Price, $1. 

“Practical Perspective.” By Frank Rich- 
ards and Fred H. Colvin. The Norman 
W. Henley Publishing Company, New 
York. Cloth; third edition; fully illus- 
trated. Price, 50 cents. 

“How to Become a Competent Motor- - 
man.” By V. B. Livermore and J. R. 
Williams. D. Van Nostrand Company, 
New York. Cloth; 247 pages, 21%4x6% 
inches; 55 illustrations; indexed. Price, 


$1. 


Personal 


Germain Hogan, a well known engineer, 
has been appointed superintendent of the 
metallic-packing department of the Mon- 
arch Steam Blower Company, of Troy, 

James C. McCabe has been appointed 
city boiler inspector at Detroit, Mich., and 
J. H. Williams his chief assistant. These 
were the highest and next highest on the 
list of competitors who took examinations 
for the purpose last month. 

William G. Starkweather, for a number 
of years, with the Allis-Chalmers Com- 
pany, has opened a manufacturers’ sales 
office for New England, at Boston, Mass., 
and will handle Corliss engines, Berry 
safety boilers and other power-plant ap- 
paratus. 

Prof. Carl C. Thomas, latterly at the 
College of Agriculture and Mechanical 
Arts, West Raleigh, N. C., has joined the 
faculty of Columbia University, New 
York City, where he will take charge of 
a recently inaugurated course in machine 
design. This will be very agreeable news 
to Professor Thomas’ friends, who will 
join in wishing him success. 


Obituary 


Charles H. Dale, whose city home was 
at No. 131 West 119th street, New York, 
died at his summer home in Larchmont, 
July 18, from heart disease, after a brief 
illness. He was 56 years old. Mr. Dale 
was president and director of the Peer- 
less Rubber Manufacturing Company, the 
Mechanical Rubber Company, the Mor- 
gan & Wright Company, of Detroit; the 
New York Belting and Packing Com- 
pany, and the Rubber Goods Manufac- 
turing Company, and a director in the 
General Rubber Company, the Hartford 
Rubber Works, of Hartford; the India- 
rubber Company, of New Brunswick, N. 
J.; the Indianapolis Rubber Company, of 
Indianapolis ; the Mechanical Fabric Com- 
pany, of Providence, and the Stoughton 
Rubber Company, of Boston. 


Business Items 


The Rust Boiler Company, Pittsburg, Penn., 
in order to give better attention to its growing 
business in the East, has opened an office at 50 
Church street, New York, in charge of R. M. 
Rust. 

The Rust Boiler Company, Pittsburg, Penn., 
has sold to the Tennessee Coal, Iron and Railroad 
Company 11,000 horse-power of Rust boilcrs, 
for the Ensley plant. They are in part to replace 
old boilers with which the Ensley furnaces are 
now equipped. 

J. B. Kane, who has had several years experi- 
ence in the factory of the American Steam Gauge 
and Valve Manufacturing Company, has been 
promoted to the position of salesman and will 
make his headquarters at the New York branch 
of the company. 


The Curtis & Curtis Company, Bridgeport, 
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Conn., manufacturer of the Forbes patent die 
stock, announces that on July 1 it dis- 
continued its office at 60 Centre street, New 
York City, and is now represented in that dis- 
trict by H. A. Williams, who will call upon the 
trade. 


The State Board of Charities and Corrections 
of South Dakota has just awarded to the Minne- 
apolis Steel and Machinery Company a contract 
for a 16x36 heavy-duty Twin City Corliss engine 
to be direct-connected to a 160-kilowatt a.c. 
generator. This outfit will be installed in 
the State Penitentiary at Sioux Falls, 8. D. 

The DuBois Iron Works, Du Bois, Penn., 
advises us that Robert R. Harkins, its repre- 
sentative at Cleveland, has associated himself 
with his father, Cass Harkins, formerly manager 
of the Atlas Engine Company, Columbus, O. 
The firm name will be Cass Harkins & Son, with 
offices at 1419 Schofield building, Cleveland, O. 

The Pittsburg Steel Supply Company was 
recently appointed agent for the Pittsburg 
district representing the American Steam Gauge 
and Valve Manufacturing Company. The officers 
of the Pittsburg Steel Supply Company are all 
experienced men and have a thorough know- 
ledge of the requirements of the manufacturing 
concerns throughout Greater Pittsburg. 


At a meeting of the directors of the Dearborn 
Drug and Chemical Works, held at the general 
offices of the company on July 8, W. A. Converse, 
assistant secretary and chemical director of the 
company, was elected secretary and chemical 
director, and Ralph R. Browning, assistant 
treasurer, was elected treasurer. Both Mr. Con- 
verse and Mr. Browning have been connected 
with the Dearborn company for many years. 

The Parker Bojler Company recently com- 
pleted the third order from the Michigan College 
of Mines, Houghton, Mich., calling for one 
268-horse-power unit. The college already has 
two 120-horse-power units, one installed in 
1901 and the other in 1904. The Parker Com- 
pany has also received an order from the United 
Verde Copper Company, Jerome, Ariz., for two 
265-horse-power boilers equipped with super- 
heaters, and an order from the Belen Mining 
Company, Sonora, Mex., for two 130-horse-power 
units. 

The contract for the engines for the new 
power plant of the Bigelow Carpet Company, 
Clinton, Mass., has just been awarded through 
the office of Charles T. Main, engineer, Boston, 
to the Providence Engineering Works, Provi- 
dence, R. I. It includes a 400-horse-power 
non-condensing and a 1000-horse-power com- 
pound condensing engine, both of the horizontal 
type. The awarding of the contract for the 
attached generators has been delayed. The 
complete units will be of 300-and 750-kilowatt 
capacity, respectively. 

The Monarch Steam Blower Company, manu- 
facturer of ‘Sterling’? metallic packing, Troy, 
N. Y., announces that Germain Hogan has 
become interested with the company in the 
manufacture of the ‘Sterling’? metallic packing 
for stationary and marine engines, ammonia 
and air compressors, steam pumps, etc. The 
packing which Mr. Hogan has been making 
successfully and marketing for the past ten years 
will be made under his personal supervision, 
thus assuring the same careful workmanship 
and selection of materials as in the past. 


J. W. Lowell, Eastern manager of the Fort 
Wayne Foundry and Machine Company, has 
also been appointed manager of the Bass Foundry 
and Machine Company, which has taken more 
commodious offices in the American Surety 
building, M00 Broadway, New York. John 
Bass, president of the Fort Wayne Foundry 
and Machine Company, is also president of the 
Bass Foundry and Machine Company. By 
having combined the two offices under one man- 
agement, Mr. Lowell has been put in a position 
to handle contracts for steam engines and boilers, 
or gas engines and producers. Prior to May 1 
the office of the Bass Foundry and Machine Com- 
pany was at 141 Broadway. 


will 
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New Equipment 


The city of Lima, Ohio, will erect a municipal 
lighting plant. 

The city of Fordyce, Ark., contemplates con- 
structing water works. 

The Paxton (Ill.) Electric Company is plan- 
ning to install an ice plant. 

The Valley Falls Company, Pawtucket, R. I., 
is building a five-story addition to cost $50,000. 

Blake & Blake, El Reno, Okla., contemplat. 
installing an alfalfa mill. Electric power will be 
used. 

The city of Beaufort, S. C., voted $43,050 
bonds to construct electric-light plant and other 
improvements. 

It is reported that the Ft. Scott (IXan.) Gas 
and Electric Company will spend about $50,000 
in improvements. 

The City Council, Longmont, Colo., is con- 
sidering the question of establishing a municipa) 
electric-light plant. 

The Perkins (Okla.) Electric Light and Power 
Company contemplates establishing a power 
service and installing an ice plant. 

The citizens of Earlham, Iowa, voted to issue 
$17,000 bonds for the purpose of constructing 
an electric-light plant and water works. 

It is said that the Corn Products Refining 
Company, Chicago, Ill, will erect a mogern 
glucose plant to cost about $2,000,000. 

The Aurora, Elgin & Chicago Railroad Com- 
pany, of Chicago, Ill., has awarded contract for 
the construction of a sub-station at Elgin. 

The Augusta-Aiken Railway Electric 
Company will install a generator of about 350- 
horse-power in the Augusta, Ga., power house. 

The Lacombe plant of the Denver (Colo.) Gas 
and Electric Company was damaged by the 
bursting of a fly-wheel, causing a loss of about 
$10,000. 

The Ada (Okla.) Ice and Fuel Company has 
been incorporated with $10,000 capital stock. 
Will operate a 12-ton ice plant. H. D. Ham- 
ilton, president. 

The Finance Committee of Richmond, Va., 
will issue about $350,000 bonds to construct 
electric plant and install additional pumps at 
new pump house. 

It is reported that the Columbus (Miss.) 
Railway, Light and Power Company contem- 
plates the installation of a 350-horse-power 
water tube boiler. 

The Columbia County Cottonseed Oil Com- 
pany, Harlem, Ga., has been organized to estalb- 
lish cotton-seed oil mill and electric-light plant. 
J. L. Weeks, president. 


The Board of County Commissioners, Evans- 
ville, Ind., is considering the question of instal- 
ling electric lighting systems in the white and 
colored orphan asylums. 


The Northern Hydro-Electric Power Com- 
pany, of Green Bay, Wis., is planning to erect 
a power plant at Peshtigo, Wis., which, it is said, 
will cost over $500,000. 


About $750,000 will be spent by Kansas City, 
Mo., on improvements to water works, whi! 
include new pumping engines. Wi. 
Goodwin, acting chief engineer. 


It is reported that a central electric-liglt 
plant will be constructed at Danville, Va., at 
a cost of $150,000. Frank Talbot, superintend- 
ent water and light department. 


It is reported that the United States Stee! 
Corporation. has secured land at Stinesville. 
Ind., on which will be erected crushing and 
refining mills, electric-light plant, etc. 


Engineers of the Utah Light and Railwa) 
Company, Salt Lake City, are preparing plats 
for a power plant to be built in the Weber 
Cajon at an estimated cost of $200,000 
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Test Your Gauges 


@ HOW OBVIOUSLY MORE IMPORTANT it is to have a 


‘correct gauge than to have a correct watch. 


@ The ordinary steam gauge is subject to error in a manner similar to 
the average watch. When your watch is wrong you know it by 
comparing it with others, but when your steam gauge is wrong you 
are unconscious of the fact. 


q Let your gauge register 20 pounds or more uaoder the pressure you 
really maintain and it means enormous waste. 


@ With the AMERICAN DEAD WEIGHT TESTER you can test your 
gauges at frequent intervals and keep them accurate. It is a simple 
dependable instrument always ready for use and useful always. 
Tests are made with dead weights in five pound units and are fur- 
nished for any desired pressure up to 2000 pounds. 


Qt has all the advantages of the Mercury Column in a much 
smaller space. 


@ Our descriptive circular of this instrument will be sent on request. 


If your jobber does not carry ‘‘The American” and will not procure 
them for you, we will ship to you cirect from our factory. 


The American Steam Gauge & Valve Mfg. Co., 


208-220 Camden Street, Boston, Mass. 


New York, 26 Cortlandt St. Atlanta, 835 Equitable Bldg. Chicago, 7-9 So. Jefferson St. 
Pittsburg, Frick Bldg. Annex San Francisco, 247 Pine Street. 
Montreal, 444 St. James Street. Los Angeles, 213 So. Los Angeles Street. 


When ordering gauges, valves, indicators, and kindred appliances for governing, indicating, measuring, recording and controlling 
steam, air, gas, oil, ammonia and all other pressures, be sure to specify those manufactured by us. 
Your interests can be best served by the protection they afford. 
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New Catalogs 


Kewanee, Il. 
6x9 


Company, 
Illustrated, 78 pages, 


Kewanee Boiler 
Catalog. Boilers. 
inches. 

Acheson Oildag Company, Niagara Falls, N. Y. 
Catalog. Lubricant for gas engines, ete. 12 
pages, 34x6 inches. 

Cc. O. Bartlett & Snow Company, 
Ohio. Catalog. Paint machinery. 
32 pages, 6x9 inches. 

Monarch Steam Blower Company, Troy, N. Y. 
Jatalog. Sterling metallic packing. Illustrated, 
40 pages, 6x9 inches. 

The Berry Engineering Company, Chester, 
Penn. Catalog. Steam specialties. Illustrated, 
48 pages, 54x8 inches. 


Cleveland, 
Illustrated, 


Har- 
Illus- 


Whiting Foundry Equipment Company, 
vey, Ill. Foundrymen’s reference book. 
trated, 32 pages, 6x9 inches. 


Buckeye Engine Company, Salem, 
Catalog. Four-stroke cycle gas engine. 
trated, 44 pages, 7x10 inches. 

E. M. Carr Pump Governor Company, New 
Castle, Ind. Catalog. Steam pump governor. 
Illustrated, 12 pages, 34x6 inches. 

The Bristol Company, Waterbury, Conn. 
Bulletin No. 92. Recording thermometers, 
class II. Illustrated, 16 pages, 8x104 inches. 

Barco Brass and Joint Company, 56 North 
Jefferson street, Chicago, Ill. Catalog. Barco 
flexible joint. Illustrated, 16 pages, 6x9 inches. 

Triumph Electric Company, Cincinnati, Ohio. 
Bulletin No. 341. Some Illustrations of Triumph 
Motor Drives. Illustrated, 32 pages, 64x10 
inches. 

The Trill Indicator Company, Corry, 
Catalog. Triumph steam engine 
and appliances. Illustrated, 32 
inches. 


Ohio. 
Illus- 


Penn. 
indicators 
pages, 6x9 


Houchin-Aikcn Company, 35-45 Fifty-third 
street, Brooklyn, N. Y. Catalog. Improved 
Law metallic packing. Illustrated, 8 pages, 
34x6 inches. 

Standard Gauge Manufacturing 
Syracuse, N. Y. Bulletin No. 1. 
filters and continuous giling 
trated, 28 pages, 8x10} inches. 

Empire Steel and Equipment Company, 
Broadway, New York. Catalog. 
smoke preventer and fuel economizer. 
trated, 16 pages, 54x74 inches. 

R. B. Whitacre & Company, St. Paul, Minn. 
Catalog No. 1. Engine room and mill machinery, 
equipment and supplies, shafting pulleys, belting, 
ete. Illustrated, 260 pages, 6x9 inches. 

The G. M. Parks Company, 453 Main street, 
Fitchburg, Mass. Catalog. Turbo-humidifier. 
Illustrated, 38 pages, 54x8 inches. Catalog. 
Parko packings. Illustrated, .48 pages, 44x6 
inches. 


Company, 
Eclipse oil 
systems. Illus- 


141 
Automatic 
Illus- 


Greene, Tweed & Company, 109 Duane street, 
New York. Catalog. Improved Rochester auto- 
matic lubricators, belt studs, belt couplings, 
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wrenches, packing, etc. 
6x9 inches. 


Illustrated, 112 pages, 


G. M. Davis Regulator Company, 144-146 
Milwaukee avenue, Chicago, Ill. Catalog. Pres- 
sure regulators, damper regulators, valves, steam 
traps, pump governors, etc. Illustrated, 80 
pages, 5x74 inches. 

F. E. Keyes and Son, 20 Broad street, New 
York. Folder. Advance feed-water purifier, 
multicoil feed-water heater, Dean boiler tube 
cleaner, Diamond flue boiler. Illustrated, 4 
pages, 34x6 inches. 


Help Wanted 


Advertisements under _ this 
serled for 25 cents per line. 
make a line. 


WANTED-—Salesmen on commission for New 
England, Southern and Western States for high 
grade shaking grates. Box 13, PowEr. 


AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 


WANTED—Thorougly competent steam 
specialty salesman; one that can sell high- 
grade goods. Address ‘“‘M. M. Co.,’” Power. 


WANTED—Salesman on commission for 
high grade power specialties. Address, stating 
experience, Chas. T. Luce Co., 160 Congress St., 
Boston, Mass. 


WANTED—Master mechanic for iron mine 
in northern Michigan. Must have had good 
experience with all kinds of mine machinery 
and machine shop_ work. To an energetic, 
capable man a good position is offered. If 
requested communications will be confidential. 
Address “‘Iron,’’ care of Power, giving experi- 
ence in detail, references and pay ‘expected. 

CASUALTY INSURANCE COMPANY invites 
applications for vacancy in Inspection Depart- 
ment from superintendents or foremen of manu- 
facturing plants, having extensive experience in 
the erection and operation of machinery. Full 
details of experience, salary expected and 
references must be given to obtain consideration. 
Box 19, Power. 


WANTED—Successful young man of char- 
acter, energy, ability and experience for sales- 
manager of concern with ample capital and 
facilities, located in growing Missouri river 
city, handling full line of engines, boilers, mechan- 
ical goods, mill supplies, belting, ete., and 
owning large machine shops. Fine opportunity 
for the right man. State age, references, experi- 
ence and salary. Address Box 21, Power. 


WANTED—A man of first-class character in 
Southern and Western towns to represent PowER 
AND THE ENGINEER—tOo secure subscriptions on 
a very liberal commission basis. Only those 
considered who know the paper, believe in it 
and will work enthusiastically to book orders 
and get the cash. Commissions are to be de- 
ducted from moneys collected. We_ will help 
you all that we can with circulars and samples. 
Give the names of two people or firms (firms 
preferred) whom we can write to for references. 
Answer at once and be the first man from your 
town. Circulation Dept., Powrr THE 
ENGINEER, 505 Pearl Street, New York City. 

WANTED, AN ENGINEER—We handle 
all kinds of mechanical and electrical machinery; 
controlling the agencies of some of the best 
manufacturers in the United States and Canada 
for the province of Alberta and the Kootenay 
mining — in British Columbia. We have 
houses at Edmonton and Calgary, Alberta, 
and Nelson, B. C. We have a position open 
for an engineer who has practical experience 
in the above lines, and who also possesses ability 
as a salesman. This is a splendid opportunity 
for a capable young man wishing to get a start 
in the rapidly developing country of North- 
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western Canada. Please state your age, experi- 
ence, reference and salary required in your first 
letter. Address Gorman, Clancey & Grindley, 
Limited, Calgary, Alberta, Canada. 


Situations Wanted 


Advertisements under this head in- 
serted for 25 cents per line. About six words 
make a line. 


POWER EXPERT wants connection with 
large power plant as supervisor or consulting 
engineer for betterment work. Box 20, Power. 

ENGINEER will pay $50.00 commission to 
anyone who secures or helps him secure a posi- 
tion as engineer, assistant engineer or station 
man in Rocky mountains West. Box 14, 
Power, 

ENGINEER wants position in northern 
Michigan or Wisconsin as assistant in large 
plant or chief in small plant. German (marine 
engineer), married, sober, reliable, references. 
P. O. Box 285, Woodbridge, N. J 


Miscellaneous 


head in- 
About six words 


Advertisements under this 
scrled for 25 cents per line. 
make a line. 

ALL <- ACTICAL ENGINEERS should apply 
to Wm. O. Webber, Consulting Engineer, 432 
Exchange Bldg., Boston, for information con- 
cerning tables on all engineering subjects. 

PATENTS secured promptly in the United 
States and fdreign countries. Pamphlet of 
instructions sent free upon request. C. L. 
Parker, Ex-Examiner U. 3S. Patent Office, 4 
Dietz Bldg., Washington, D. C. 

DRAWINGS, designing special and auto- 
matic machinery, inventors’ ideas developed 
by mechanical engineer of long experience. _ First 
class references. H. W. Cole, 453 Third St., 
Brooklyn, N. Y. 


For Sale 


this 
line. 


are in- 
six words 
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Advertisements under 
serted for 25 cents per 
make a line. 


FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address ‘ Engineer,” 


Box 2, Station A, Cincinnati, Ohio. 


FOR SALE—The patent rights of one of 
the best steam traps and oil filters manufac- 
tured. A bargain if sold quickly. Parties 
reason for selling being the desire to retire 
from business. Box 85, PowEr. 


MACHINERY FOR SALE at the Kokomo, 
Indiana, works of the Pittsburgh Plate Glass 
Company. One L. H. 30x60 E. P. Allis girder 
frame Corliss engine, 24’ fly-wheel; 1 L. H. 
10x30 E. P. Allis girder frame Corliss engine. 
12’ fly-wheel; 1 G. F. Blake 9x20x12 duplex 
vertical air pump; 1 E. P. Allis vertical surface 
condenser, 2700 sq.ft.; 1 15x18 high speed piston 
valve Beck engine; 1 10x18x14 tandem compound 
self-oiling Fisher automatic engine; 1 14x10x12 
Smith-Vaile duplex steam pump; 1 R. H. Rankin 
& Fritsch 14x20 Tangye frame slide valve 
engine; 1 L. H. Rankin & Fritsch 14x20 Tangye 
frame slide valve; 1 13x20 box bed R. H. Mans- 
field throttling engine; 1 12x20 box bed L. H. 
Mansfield throttling engine; 7 14x24 Atlas box 
bed slide valve engines L. H.; 7 14x24 Atlas 
box bed slide valve engines, R. H.; 1 Laidlaw- 
Dunn-Gordon 14x22x18 duplex air compressor; 
fly-wheel-type air cylinder, unjacketed; 1 Dean 
Steam Pump Co. 12x7x10 duplex pump, just 
out of repair shop; 1 6x4x6 Worthington duplex 
steam pump; 1 Dean Steam Pump Co. 10x6x10 
duplex steam pump; 3 Cahill vertical water 
tube safety boilers, 250 h.p. each. Inquire 
about above of W. D. Hartupee, 2d Vice Pres., 
Pittsburgh Plate Glass Co., Frick Building, 
Pittsburg, Pa. 


Alphabetical Index to Advertisers 


PAGE 
Alberger Co., 
Alberger Condenser Co 
Allis-Chalmers Co 
American District Steam Co... . 
American Engine Co 
American Goetze Gasket 
Packing Co 
American Injector Co 
American School of Correspond- 
American Steam Gauge and Valve 
Mfg. Co 
American Steam Pump Co 
Anderson Co., 


Brandt, 
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Bristol Co 
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Babcock & Wilcox Co 
Ball-Cooley Engineering Co 
Ball Engine Co. . . 
Baragwanath & Son, 
Barnes Co., W 
Bartlett & Snow Co., C. 
Bates Machine Co 
Beggs & Co., 
Berry Engineering Co 
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Borden Co. 
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COCHRANE SEPARATORS 


THE MEANING OF REPEAT ORDERS 


An improved appliance is not adopted univers- 
ally in a day or in a year, but if you keep count 
year by year and see that it is gaining ground 
rapidly and steadily, the inference is pretty cer- 
tain that it is doing good work, that each installa- 
tion is bringing further orders to the manufac- 
turer and that users are speaking a good word for 
the device and are sending in repeat orders. 

Consider, then, the fact that over 12,000 Coch- 
rane Steam and Oil Separators are in daily satis- 
factory use, that Cochrane Oil Separators are pro- 
tecting over 8,000,000 H.P. of boilers from oil in 
exhaust steam and that concerns like the following 
have given repeat orders in the numbers indicated : 


No. of Orders No. of Separators 
LACKAWANNA STEEL CO., 14 69 
ILLINOIS STEEL CO., 47 94 
CAMBRIA STEEL CO.. 32 45 
PENNSYLVANIA STEEL CO., 15 24 
CARNEGIE STEEL CoO., 53 96 
MIDVALE STEEL CO., 12 17 
REPUBLIC I. &. S. CO., 14 35 
NATIONAL TUBE CO., 46 92 
AMERICAN STEEL & WIRE CO., 43 62 


These few, selected from a large number of iron and steel plants, cover separators for 
a highly interesting variety of uses; enormous steam separators for rolling mill engines, 
receiver separators with large wells that take care of the pulsations of the engine, equal- 
izing the flow of steam, thereby increasing the capacity of the piping, vertical, angle and 
special separators of every conceivable kind; separators designed to withstand superheat 
and severe pipe strains, exceptionally large castings and steel plate work, oil separators for 
pipes large enough to drive a horse through, protecting thousands of horse power of boilers 
from oil, and making possible the saving of millions of gallons of water and hundreds of 
tons of coal, etc., ete. 

Let us give you other references, as many as you want, from Electric Light Plants, 
Street Railways, Steam Railroads, Collieries, Textile Mills, Cotton Mills, Irrigation Plants, 
Breweries, Ship Builders, Tanneries, Paper and Pulp Mills, Leather Manufacturers, Brass 
and Metal Manufacturers, Grain Elevators, Cement Mills, Metal Mines, Packing Houses, 
Gas Works, Coal, Oil and Chemical Manufacturers, Office Buildings, Hotels, etc., etc. 

If you have any problem in connection with the removal of oil from live steam, or the 
utilization of exhaust steam, write for a copy of our Book ‘‘15-S”’ on Cochrane Steam 
and Oil Separators. 


HARRISON SAFETY BOILER WORKS, 
I7™ CLEARFIELD STS., PHILADELPHIA, PA. 


TALK 


= 


POWER AND THE ENGINEER. 


PAGH 
Diamond Rubber Co........... 65 
d’Este Co., Julian........ 97 
Detroit Leather Specialty Co.... 61 
Detroit Lubricator Co.......... 84 
Direct Separator Co............ 80 
Dixon Crucible Co., Jos........ 84 
Dw Bola Tron Works... ........ 95 
Eclipse Feed Water Heater & 
81 
Edge Moor Iron Co....... 
Engbereg’s Electric and Mec hani- 
108 
Erie Mfg. and Su upply areas 111 
Eureka Packing Co............ 73 
Fisher Governor Co............ 96 
Fitchburg Steam Engine Co. 109 
Fort Wayne Electric Works... . .107 
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Hammel Oil Burner Co. . 97 
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80 
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Worthington, Henry _ eee 94 
Wyckoff & Son 59 
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Articles Advertised 


Air Compressors 


Allis-Chalmers Co., Milwaukee, Wis. 

American Steam Pump Co., Battle 
Creek, Mich. 

McGowan Co., John H., Cincinnati, 


Steel & Mach’y Co., 
Minneapolis, Minn. 
Oil City, Pa. 


Riverside Engine Co., 

Union Steam Pump Co., Battle 
Creek, Mich. 

Westinghouse Traction Brake Co., 
Pittsburg, Pa. 

York Mfg. Co., York, Pa. 


Air Cooling Apparatus 


De La Vergne Machine Co., 
York. 

Triumph Ice Machine Co., Cinecin- 
nati, Ohio. 


New 


Alarms, 
Water 


High and Low 


Engberg’s Electric and Mechanical 
Works, St. Joseph, Mich. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Reliance Gauge Column Co., 
land, O 

Williams Gauge Co., Pittsburg, Pa. 


Cleve- 


Ammonia Fittings 


American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 

De La Vergne Machine Co., New 
York. 

Triumph Ice Machine Co., Cin- 


cinnati, O. 
York Mfg. Co., York, Pa. 


Ammonia Valves 

York Mfg. Co., York, Pa. 
Arches, Boiler 

McLeod & Henry Co., Troy, N. Y. 


Asbestos Goods 


Carey Co., The, Philip, Cincinnati, O. 
Johns-Manville Co., New 
York, 


Babbitt Metal 


Phosphor-Bronze Smelting  Co., 


Philadelphia, Pa. 


Back Combustion Chamber 
Arch 


McLeod & Henry Co., Troy, N. Y. 


Bars, Boring Cylinder 


Underwood & Co., H. B., Phila., Pa. 


Belting 
Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmy ra, N. 
Jewell Belting Co., ‘Hartford, Conn. 
N. Y. Belting & Packing Co., New 
Rubber Mfg. New 
Quaker Rubber 
delphia, 


Co., Philadelphia, 


York. 
Peerless 
York. 


Co., 


Co., 


Rhoads & Sons, J. E., Phila., Pa» 
Robins New c onveyor Co. .» New 


York. 
Shultz Belting Co., St. Louis, Mo. 
Belt Dressing 


Cling-Surface Co., Buffalo, N. Y. 
Dixon Crucible Co., Jos., Jersey 
City, } 
Garlock Packing Co., Palmyra, N. Y. 
Johnson Co., Henry, Jersey City, N.J. 
Rhoads & Son, J. 2 Phila., Pa. 
Shultz Belting Co., St. Louis, Mo. 
Stephenson Mfg. Co., Albany, N. Y. 
Walton Co., F. ., Philadelphia, Pa. 


Belt Fasteners 


Bristol Company, The, Waterbury, 
Conn, 


Belt Lacing 
Bristol Co., The, Waterbury, Conn. 
Benders, Hydraulic 


Watson-stillman Co., New York. 


Bends, Wrought Iron Pipe 


Harrisburg Pipe and Pipe Bending 
Co., Harrisburg, Pa. 

Pittsbusgh Gage and Supply Co., 
Pittsburgh, Pa. 

Whitlock Coil Pipe Co., Hartford, 
Cona. 


Blowers 


Beggs & Co., Jas., New York. 


De Laval Steam Turbine Co., Tren- 
ton, N. J. 
Green Fuel Economizer Co., Mat- 


teawan, N. Y. 
McClave-Brooks Co., Scranton, Pa. 
Ohio Blower Co., Cleveland, O. 
Sirocco Engineering Co., New York. 
Sturtevant Co., B. F., Hyde Park, 

Mass. 


Blowers, Furnace 


McClave-Brooks Co., Scranton, Pa. 


Boiler Door Arches 


McLeod & Henry Co., Troy, 
Presbrey Fire Brick’ Co 
Mass. 


Taunton, 


Boiler Feeders 


Ame Pump Co., Battle 
Creek, 


— Co., G. M., Chicago, 


Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

Lunkenheimer Co., Cincinnati, 0. 

Myers & Bro., F. E., Ashland, 0. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 

Wheeler Condenser & Engineering 
Co., New York. 


Boiler Fittings 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, 

Pittsbuggh Gage and Supply 
Pittsburgh, Pa. 


O. 


Boiler Skimmers 
Buckeye Boiler Skimmer Co., Toledo, 


Boilers, Second Hand 
Wickes Boiler Co., Sdginaw, Mich. 


Boilers, Tubular 


Allis-Chalmers Co., Milwaukee, Wis. 
Babcock & Wilcox Co., New York. 
Beggs & Co., Jas., New York. 

Edge Moor Iron Co., Edge Moor, 


Del. 
—_— Boiler Works Co., Troy, 


Griffith & Wedge Co., Zanesville, O. 
— Safety Boiler Co., St. Louis, 


0. 

Keeler & Co., E., Williamsport, Pa. 

Kewanee Boiler Co., Kewanee, Ill. 

Oil Well Supply Co., Oswego, N. Y. 

— Boiler Co., Amherst, 


Struthers-Wells Co., Warren, Pa. 
Tudor Boiler Co., Cincinnati, O. 
Vilter Mfg. Co., Milwaukee, Wis. 
WwW —_— & Co., Robert, Chester, 


Wickes Boiler Co., Saginaw, Mich. 
Boilers, Water Tube 


Babcock & Wilcox Co., New York. 
E = Moor Iron Co., Edge Moor, 


De 
Franklin Boiler Works, Troy, N. Y. 
— Safety Boiler Co., St. Louis, 


Keeler Co., E., Williamsport, Pa. 
Kewanee Boiler Co., Kewanee, Ill. 
— Climax Boiler Co., Brook- 


ly 
oil Ww ell ‘Supply Co., Oswego, N. Y. 
Parker Boiler Co., Philadelphia, Pa. 
Rust Boiler Co., Pittsburg, Pa. 
Struthers-Wells’ Co., Warren, Pa. 
Machinery Co., Henry, Louis- 
ville, Ky 
Wetherill % Co., Robt., Chester, Pa. 
Wickes Boiler Co., Saginaw, Mich. 


Books, 


American School of Correspond- 
ence, Chicago, IIL. 

Hill Publishing Co., New York. 

International Text Book Co., Scran- 

ton, Pa. 


Technical 
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AFTER THE SCALE 
WHEN THE WATER’S HOT 


The scale-forming impurities 
in feed water are susceptible 
to two treatments—one, phy- 
sical, the other, chemical. 
Each one is valuable and effec- 
tive, but a combination of 
both is obviously the method 
of highest possible efficiency. 


The practical application of 
this truth is seen in the Web- 
ster Feed Water Heater and 
Chemical Purifier. The phy- 
THE WEBSIER CHEMICAL PURIFIER. sical heat which is applied by 
the exhaust steam causes a 
precipitation of a great part of 
the scale-forming elements, 
THE WEBSTER and the chemical, which is 

automatically mixed with the 
water as it enters, completes 


FEED WATER the purifying process. 
| HEATER Several years’ service in locali- 


ties where foul feed water 


AND CH EMICAL must be used have proved the 


superiority of the Webster. 
Its use makes the power plant 


PURIFIER independent of the water sup- 


ply. The purity of the avail- 
able feed water need not be 


Write today for descriptive considered when locating the 
booklet 12-C plant. 


WARREN WEBSTER COMPANY, 
CAMDEN, NEW JERSEY. 
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Building Materials, 
proof 


aa Co., The, Philip, Cincinnati, 


Johns-Manville Co., H. W., New 
York. 


Fire- 


Castings, Brass and Iron 


Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 
McClave-Brooks Co., Scranton, Pa. 
Ohio Brass Co., Mansfield, oO. 
Pittsburgh Gage and Supply Co., 
Pittsburgh, 


Castings, General 

Neemes Bros., Troy, N. Y: 
Castings, Malleable 

Jeffrey Mfg. Co., Columbus, O. 
Cement, Asbestos 
Johns-Manville Co., H. W., New 


York. 
N. Y. Belting & Packing Co., New 
York. 


Cement, Boiler 
Mfg. Co., Jersey City, 


Chain Blocks 
Yale & Towne Mfg. Co., New York. 


Chimneys 

Wiederholdt Construction Co., Chi- 
eago, Ill 

Chimneys, Reinforced Con- 
crete 

Wiederholdt Construction Co., Chi- 
cago, Ill. 

Clamps, Steam Joint 

McCrea & Co., James, Chicago, III. 


Cleaners, Boiler Tube 

adere Boiler Skimmer Co., Toledo, 
0. 

Garlock Packing Co., Palmyra, 

General Specialty Co., Buffalo, N. Y. 


Liberty Mfg. Co., Pittsburg, Pa. 
—— Steam Blower Co., Troy, 


Stewari Heater Co., Buffalo, N. Y. 


Clocks, Engine Room 


agin Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Clutches, Friction 
Williams Fdry. & Mach. Co., Akron, 
Ohio. 


‘ 
' 


‘Ceal and Ash Handling Ma- 
echinery 


Bartlett & Snow Co., C. O., Cleve- 
land, O. 
Jeffrey Mfg. Co., Columbus, O. 


Cocks, Blow-0Off 


Liberty Mfg. Co., Pittsburg, Pa. 
Co., 
urgh Gage and Su 
Pittsburgh, Pa. 


Cocks, Gauge 


American Steam Gomes & Valve 
Co., 

Co., “Philadelphia, 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

— Gauge Column Co., Cleve- 
jan 


Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Cocks, Steam 


iene Valve Mfg. Co., Pitts- 
u 


rg, Pa. 
Williams Valve Co., D. T., Cincin- 
| nati, O. 


Compound, Boiler 


‘Bird-Archer Co., New York. 
eee Boiler Skimmer Co., Toledo, 


Deasbom Drug & Chemical Co., 
Chicago, 
Hawk-Eye Compound Co., Chicago, 


Compound, Boiler—Continued. 
Johns-Manville Co., H. W., New 


Compound, Lubricating 
Cook’s Sons, Adam, New York. 
Condensers 


Allis-Chalmers Co., Milwaukee, Wis. 
Alberger Condenser Co., New York. 
American Steam Pump Co., Battle 

Creek, Mich. 
& Son, Wm., Chicago, 


Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 
Philadel- 


Schutte & Koerting Co., 
phia, Pa. 
Stewart Heater Co., Buffalo, N. Y.: 
Southwark Foundry and Machine, 
Co., Philadelphia, Pa. 
Union Steam Pump Co., Battle 
Creek, Mich. 


Wheeler Condenser and Engineer- 
ing Co., New York. 


Consumers, Smoke 


Climax Smoke Preventer Co., Bos- 
ton, Mass. 


Controllers, Electric 
ne Electric Co., Schenectady, 


Electric and Mfg. 
, Pittsburg, Pa 


Cooling Towers 


Alberger Condenser Co., New York. 
Baragwanath & Sons, Wm., Chicago, 


Ill. 
—— Condenser and Engineering | 
New York. 


Correspondence Schools 


American School of Correspondence, 
Chicago, II. 
International Correspondence 
hools, Seranton, Pa, 


Couplings, Clutch 


Williams Fdry. & Mach. Co., Akron, 
Ohio 


Covering, Pipe and Boiler 
Carey Co., The Philip, Cincinnati, 
H. W., New 


U. s. Mineral Wool Co., New York. 
& Son Co., Elmira, 


Johns-Manville Co. 


Covering, Steam Pipe 
“er & Son Co., A., Elmira, 


Crabs 

Yale & Towne Mfg. Co., New York. 
Cranes 

Yale & Towne Mfg. Co., New York. 
Die Stocks 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 
Curtis & Curtis Co., Bridgeport, 


nn. 
Loew Mfg. Co., Cleveland, O. 
Oster Mfg. Co., Cleveland, O. 


District Steam Heating 


American District Steam Co., Lock- 
port, N. Y. 


Draft, Mechanical 


Green Fuel Economizer Co., Mat- 
teawan, 


Drills, Upright 


Barnes Co., W. F. & Jno., Rock- 
ford, Ill. 

Dynamos and Motors, Al- 
ternating Current 


Allis-Chalmers Co., Milwaukee, Wis. 

Cc & C Electric’ Co., The, New 

York. 

Clark Bros. Co., Belmont, N. Y. 

Crocker- Wheeler Co., Am vere, N. J. 
Wayne Electric Works, Ft. 

Wayne, Ind. 

General Electric Co., Schenectady, 


Northern. Mfg. Co., Madi- 


Dynamos and Motors, Di- 
rect Current 


Allis-Chalmers Co., Milwaukee, Wis. 

C & C Electric Co., The, New York. 

Crocker-Wheeler Co., Ampere, N. J. 

Ft. Wayne Electric orks, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


N. 

Northern Electrical Mfg. Co., Madi- 
son, Is. 

Triumph Electric Co., Cincinnati, O. 

Westinghouse Electric and Mfg. Co. ¥ 
Pittsburg, Pa. 


Economizers, Fuel 


Green Fuel Economizer Co., Mat- 
teawan, N. Y. 


Kducational 


American School of Correspondence, 
Chicago, Ill. 

International Correspondence 
Schools, Scranton, Pa. 


Ejectors 


Beggs & Co., Jas., New York. 
Desmond-Stephan Mfg. Co., Ur- 
bana, Ohio. 
Lunkenheimer Co., Cincinnati, O. 
Ohio Injector Co., Wadsworth, O. 
=. y Injector Co., Detroit, 
ich. 


Electrical Engineers 


Crocker-Wheeler Co., i ere, N. J. 

Engberg's_ Electric Mechanical 
Works, St. Joseph, Mic 

Northern Electrical Mig, Madi- 
son, Wis. 


Electrical Supplies 


Allis-Chalmers Co, Milwaukee, Wis. 
General Electric Co., Schenectady, 


Johns-Manville Co., H. W., New 
Ohio Brass Co., Mansfield, Ohio. 
Engineers’ Supplies 


Mound Tool & Scraper Co., St. 
Louis, Mo. 


Engines, Corliss 


Allis-Chalmers Co., Milwaukee, Wis. 
Bates Machine Co., Joliet, 1 

Beggs & Co., Jas., New York. 

Cc Co., C. & G Mt. Vernon, 


Griffith & Wedge Co., Zanesville, O. 

Ide & Son, A. L., Springfield, Ill. 

Minneapolis Steel & Mach'y Co.; 
Minneapolis, Minn. 

Providence Eng. Works, 
dence, R. 

Southwark Foundry and Machine 
Co., Philadelphia, Pa. 

Vilter Mfg. Co., Milwaukee, Wis. 

Watertown Engine Cc Watertown, 


Y¥. 
Wetherill & Co., Robert, 
Pa. 


Provi- 


Chester, 


Engines, Gas and Gasolene 


Alberger Co., A. H., Buffalo, N. Y. 
Allis-Chalmers Co., Milwaukee, Wis. 
De_ Vergne Machine Co., New 


Du Bois Iron Works, Du Bois, Pa. 

Engberg’s Electric’ & Mechanical 
Works, St. Joseph, Mich. 

Minneapolis Steel & Mach'y Co.; 
Minneapolis, Minn. 

Riverside Engine Co., Oil City, Pa. 

Struthers-Wells Co., Warren, Pa. 

Westinghouse Machine Co., Pitts 
burg, Pa 


Engines, High Speed 
a Engine Co., Bound Brook, 


Ball Engine Co., Erie, Pa. 

Bates Machine Co., Joliet, Ml. 

Clark Bros. Co., Belmont, N. Y. 

Engberg’s Electric & ‘Mechanical 
Works, St. Joseph, Mich. 

Erie Mfg. & Supply Co., Erie, Pa. 

Fitchburg Steam Eng. Co., Fitche 
burg, Mass. 

Ide & Son, A. L., ve Ill. 

Minneapolis Steel Mach'y Co. 
Minneapolis, Minne 

Reeves Engine Co., Trenton, N. J. 

Shepherd Engineering Co., Wile 

liamsport, Pa. 

Skinner Engine Co., Erie, Pa. 

Southwark Foundry & Machine Co.; 

Philadelphia, Pa. 

— Engine Co., Watertown, 


son, 
Electric and Mfg. 


Co., Pittsburg, Pa. 


Westinghouse Machine Co., 


Pitts- 
burg, 


Engines, Medium and Low 
Speed 


Allis-Chalmers Co., Wis. 

Ball Engine Co., 

Brown Engine Co., ‘Fitchburg, 
Mass. 

Engberg’s Electric & Mechanica} 
Works, St. Joseph, Mich. 

Erie Mfg. & Supp Co., Erie, Pa. 

Fitchburg Steam Engine Co., Fitch- 
burg, Mass. 

Ide & Son, A. L., eo Ill. 

Minneapolis Steel Mach’y Co., 
Minneapolis, 

Reeves Engine Co., Trenton, N. J. 

Shepherd Engineering Co., Wil- 
liamsport, 

Skinner ‘Co., Erie, Pa. 

Southwark Foundry & Mach. Co., 
Philadelphia, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa. 


Engines, Oil 


American Diesel Engine Co., New 
York. 

De La Vergne Machine Co., New 
York. 


Engines, Rotary 
Ball-Cooley Engineering Co, New 
York. 


Exhaust Heads 


Burt Mfg. Co., Akron, O. 

Gardner Gov. & Separator Co., 
Quincy, Ill. 

Hoppes Mfg. Co., Springfield. O. 

Ohio Blower Co., Cleveland, O. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, 


Sims Co., Eri 
Whitlock Coil’ Pibe Co., Hartford, 
Conn. 


Experts, Chemical 
Hunt & Co., Robt. W., Chicago, Ill. 


Fans, Electric 


Ft. Wayne Electric Works, Ft. 
Wayne 
General Electric Co., Schenectady, 


Triumph Electric Co., Cincinnati, 0. 
Westinghouse Elec. and Mfg. Co 
Pittsburg, Pa. 


Fans, Exhaast and Venti- 
lating 


Ohio Blower Co., Cleveland, O. 
Sirocco Engineering Co., New York. 
Fans, Mine Vetilating 
Jeffrey Mfg. Co., Columbus, O. 


Feed Water Filters 


Beggs & Co., Jas., New York. 
Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 


Chemical Co., Philadel- 

lia 

Néethern Ww ater So‘tener Co., Madi- 
son, Wis. 


Feed Water Heaters 
Purifiers 


Alberger Condenser Co., New York. 
Baragwanath & Son, Wm., Chicago, 


and 


Bates Machine Co., Joliet, Ill. 
Eclipse Feed W ater Heater and 
Purifier Co., Appleton, Wis. 

Erie Mfg. & Supply Co., Erie, Pa. 
Goubert Mfg. Co., New York. 
Griscom-Spencer Co., New York. 
Harrison Safety Boiler Wks., Phila- 
delphia, Pa 

Harrisburg Pipe and Pipe Bending 
Co., Harrisburg, Pa. 

Hoppes Mfg. Co., Springfield, O. 
Kewanee Boiler Co., Kewanee, IIl. 
Loew Mfg. Co., Cleveland, 0. 
National Pipe Bending Co., New 
Haven, Conn. 

Patterson & Co., F. L., New York. 
Sims Co., Erie, Pa. 

Stewart Heater Co., Buffalo, N. Y- 
Webster & Co., Warren, Camden, 


Wheeler Condenser and Engineer- 
ing Co., New York. 

Whitlock Coil Pipe Co.. Hartford, 

Conn. 

Wickes Boiler Co., Saginaw, Mich. 


Filters, Oil 


Burt Mfg. Co., Akron, O. 

Liberty Mfg. Co., Pittsburg, Pa. 
Pittsburg Gage & Supply Co., Pitts- 
burg, Pa 


Pa. 


Sims Co., 


—— 
York. 
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Heat Cannot Escape Through 


Patent Coverings 


A—Tin Lining. B—Asbestos. C—Wood. D—Corrugated Pipes. 
E—Wood. F—Asphaltum Coating. 


For steam and hot water Pipes 
Wyckoff’s Coverings are unsur- 
passed. Made of a combination of 
non-conductive materials—select- 
ed, well-seasoned white pine prin- 
cipally. They are light and dur- 
able beyond all others. ‘Their 
construction prevents burning or 
charring and is proof against the 
radiation of heat. Apply them 
to your pipes and you have a big 
economizer in steam and a 
dividend payer as permanent as 
your plant itself. Stands for Cling-Surface and Common Sense. 
Engineers have both. 
Haven't you ? 
; How often do you have to hustle to fix some 
Write f or Catalog. belt? How often work evenings or holidays? 
How much general belt trouble, work and worry? 

Cling-Surface will end it because Cling- 
Surface belts are always in vigorous health, 
pliable and waterproof. 

They never slip. Consequently they never 
run off. They run easy or slack and so never 
heat bearings. They carry full loads and attend 
to business and -you can depend on them just 
as you can on yourself. 

The common sense you've got. Get the 
Cling-Surface, for we guarantee these results. 


Get it now. 
Write us. 
Opened Covering for Pipes Already Placed. Cling-Surface Company 
: 1049 Niagara Street Buffalo N Y 
° New York Bosto Denve Atlanta 
A. Wyckoff & Son Co., Elmira, N. Y. Chicago St a. St Paul Seauthe ete 
Established 1855. London Thomas & Bishop 119-195 Finsbury Pavement E C 


= 
> 
ie 
q 


60 


POWER AND THE ENGINEER. 


July 28, 1998. 


Fire Brick 
Furnace Co., Syracuse, 


McLeod & Henry Co., Troy, N. Y. 
— Fire Brick Co., Taunton, 
ass 


Fittings, Hydraulic 

Watson-Stillman Co., New York. 

Vittings, Pipe 

‘Triumph Ice Machine Co., Cincin- 
nati, Ohio. 

Ohio Brass Co., Mansfield, O. 


Flanges 


Central Station Steam Co., De- 


troit, Mich. 


Flange Fittings, High or 
Low Pressure 


Lunkenheimer Co., Cincinnati, O. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 

Pittsburg Valve & Fittings Co., 
Barberton, O. 

Pittsburgh Valve, Foundry & Con- 
struction Co., Pittsburg, Pa. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Floats 


Anderson Co., V. D., Cleveland, O. 

Reliance Gauge Column Co., Cleve- 
land, O 

Fernace Tile 


Furnace Co., 


Syracuse, 


Furnaces 
Continental Iron Works, Brooklyn, 


Murphy Iron Works, Detroit, Mich. 


Furnaces, Smokeless 


McClave-Brooks Co., Seranton, Pa. 

Murphy Iron Works, Detroit, Mich. 

Wilkinson Mfg. Co., Bridgeport, 
Penn. 


Gaskets 


hpeieen Goetze Gasket & Pack- 
ing New Yor 

“handelph, New York. 

Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

Jenkins Bros., New ‘York. 

Johns-Manville Co., H. W., New 


ork. 
—> Co., Henry, Jersey City, 


N -y¥., Belting & Packing Co., New 
or 

= = City Rubber Co., Philadel- 
phia 

Smooth-C = Mfg. Co., Jersey City, 


N. 
U. S. Mineral Wool Co., New York. 
Gaskets, Copper 


— Station Steam Co., Detroit, 
ich. 
Restein Co., Clement, Philadelphia, 


Pa. 
U. S. Mineral Wool Co., New York. 


Gauge Testing Outfit 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Gauges 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., ‘he, Waterbury, Conn. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

— Co., Paul B., Philadelphia, 

a. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 


Gauges, Ammonia 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Gauge Glasses 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Garlock Packing Co., Palmyra, N. Y. 


Gauges, Pressure 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage und Supply Cog 
Pittsburgh Pa. 

Williams Valve Co., D. T., Cinein- 
nati, ©. 


j Northern. Electrical Mfg. Co., Madi- 


Gauges, Recording 
American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Gauges, Vacuum 
American Steam — and Valve 
Mfg. co., Boston, Mas: 
Pittsbureh Gag: and ‘Supply Co., 
Pittsburgh, Pa. 


Gauges, Water 
Ohio Brass Co., Mansfield, O. 
Generating Sets 


Allis-Chalmers Co.,Milwaukee, Wis. 
American Engine Co., Bound Brook, 


Crocker-Wheeler Co., Ampere, N. J. 

C. & C. Electric Co., New York. | 

Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

Ft. Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


son, Wis. 

Skinner Engine Co., Erie, Pa. 

Sturtevant Co., a. F., Hyde Park, 
Mass. 

Watertown Engine Co., Watertown, 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Governors, Inertia 
Ide & Son, A. L., Springfield, Ill. 


Governors, Pump 


Berry Engineering Co., Chester, Pa. 

Chaplin-Fulton Mfg. Co., Indian- 
apolis, Ind. 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 

— Governor Co., Marshalltown, 
owa. 

Gardner, Governor & Separator Co., 
Quiney, Ill. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 


Graphite 
Dixon Crucible Co., Jos., Jersey 


ity, N. J. 
Garlock Packing Co., Palmyra, N. Y. 


Grate Bars 
Reagan Grate Bar Co., Phila., Pa. 


Grates 


Green Engineering Co., Chicago, III. 
McClave-Brooks Co., Scranton, Pa. 
Martin Grate Co., Chicago, Ill. 


Grates, Clinker 


Neemes Bros., Troy, N. 
Reagan Grate Bar Lo., Phila., Pa. 


Grates, Shaking and Dump- 
ing 

McClave-Brooks Co., Scranton, Pa. 
Neemes Bros., Troy, 

Reagan Grate Bar te. Phila., Pa. 


Grates, Stationary 

Neemes Bros., Troy, N. 

Reagan Grate Bar Co., Phila., Pa. 
Grease 

Cook's Sons, Adam, New York. 


Keystone Lubricating Co., Philadel- 
phia, Pa 


Heating and Ventilating 
Apparatus 

Green Fuel Economizer Co., Mat- 
teawan, N. 

Ohio Blower Co., Cleveland, O. 
— & Co., Warren, Camden, 


Hoists, Electric 
Yale & Towne Mfg. Co., New York. 


Hoists, Hand 
Yale & Towne Mfg. Co., New York. 


Hose, Air and Oil 


Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmyra, 
Mercer Rubber Co., Hamilton 
Square, N. 

N. Y. Belting & Packing Co., New 
York. 


Peerless Rubber Mfg. Co., New York. 

Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 

Quaker City Rubber Co., Philadel- 

phia, Pa. 

— Co., Clement, Philadelphia, 
a. 


Hose, Steam and Water 


Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmyra, N. Y. 
Hamilton 


Mercer Rubber’ Co., 


Square, 


N. J. 
N. & Packing Co., New 
— Rubber Mfg. Co., New 
Pennsylvania Flexible Tub- 


ing Co., Philadelphia, 
—— Co., Clement, Philadelphia, 


Indicators, Ammonia 


American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 


Indicators, Gas Engine 


American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 
Indicators, Hydraulic 


American Steam Gauge. and Valve 


Mfg. Co., Boston, Mass. 
Indicators, Speed 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Starrett Co., L. S., Athol, Mass. 


Indicators, Steam Engine 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Steam Specialty and 
Supply Co., Newark, N. J. 

Robertson &’ Sons, James L., New 


York. 
Trill Indicator Co., Corry, Pa. 
Injectors 
Injector Co., Detroit, 
Desmond-Stephan Mfg. Co., Urbana, 
Ohio. 


Lunkenheimer Co., Cincinnati, O. 

Ohio Injector Co., "Wadsworth, O. 

Penberthy Injector Co., Detroit, 
Mich. 

Randle Mach. Co., Cincinnati, O. 

Schutte & Koerting Co., Philadel- 
phia, Pa 


Insulation 
pee Co., H. W., New 
Wyckoff & Son Co., A., Elmira, N. Y. 
Jacks, Hydraulic 
Watson-Stillman Co., New York. 
Joints, Expansion 


Central Station Steam Co., De- 
troit, Mich. 


Lamps, Are and Incandes- 
cent 


Fort Wayne Electric Works, Ft. 
Wayne, Ind. 
General Electric Co., Schenectady, 


Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa. 


Locks 


Yale & Towne Mfg. Co., New York. 


Lubricants 


Cook’s Sons, Adam, New York. + 

Dearborn Drug & Chemical Wks., 
Chicago, IIl. 

Dixon Crucible Co., Jos., Jersey 
City, N. 

Keystone Lubricating Co., Phila- 
delphia, Pa. 


Lubricators 


Cook's Sons, Adam, New York. 

Lubricator Co., Detroit, 
Mich. 

Greene, Tweed & Co., New York. 

Lunkenheimer Co., Cincinnati, O. 

Ohio Lubricator Co., Wadsworth, O. 

Philade —_ Lubricator & Mfg. Co., 
Philadelphia, Pa. 


Machinery, Conveying 


Snow Co., C. O., Cleve- 
anc 
Jettrey Mfg. Co., Columbus, O 


Machinery, Crank Pin Turn- 
ing 


Underwood & Co., H. B., Philadel- 
phia, Pa. 


Machinery, 
Conveying 


Allis-Chalmers Co., Milwaukee, Wis. 


Hoisting and 


Machinery, Ice and Refrig- 
erating 


De La Vergne Machine Co., New 
York. 

Triumph Ice Machine Co., Cincin- 
nati, Ohio. 

Vilter Mfg. Co., Wis. 

York Mfg. Co., "York, 


Machinery, 
Smelting 
Allis-Chalmers Co., Milwaukee, Wis. 
Machinery, Second Hand 
Randle Mach. Co., Cincinnati, O. 


Machines, Portable Milling 
Underwood & Co., H. B., Philadel- 
phia, Pa. 
Machines, Valve Reseatirg 
Leavitt Mach. Co., Orange, Mass. 
Mats and Matting 
Mercer Rubber Co., 
Square, N. J. 
Mechanical Draft Apparatus 


Green Fuel Co., Mat- 
teawan, N 


Mining and 


Hamilton 


Mechanical Stokers 


Machine Co., Pitts- 
ur, 
Wilkinson Mfg. Co., Bridgeport, Pa. 


Meters, Steam 

St. John, G. C., New York. 
Meters, Water 

Blake Mfg. Co., Geo. F., New York. 


Deane Steam Pump Co., Holyoke, 
Mass. 

Metal Polish 

Hoffman, Geo. W., Indianapolis, 
Ind. 


Oil Burners 
oe Oil Burner Co., Los Angeles, 
Jal. 


Oil and Grease Cups 


Cook’s Sons, Adam, New York. 

Greene, Tweed & Co., New York. 

Lubricating Co., Philadel- 
lia 

Lunkenhelmer Co., The, Cincinnati, 


Philadelphia & Mfg. Co., 
Philac 

Williams Valve Lo., D. T., Cincin- 
nati, O. 


Oilers 


Lunkenheimer Co., Cincinnati, O. 
Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 


Oiling Systems 

Burt Mfg. Co., Akron, O. 

Pittsburgh Gage & Supply Co., litts- 
burgh, Pa. 

Oils 

Cook's Sons, Adam, New York. 

Dearborn Drug & Chemical Wks., 
Chicago, Ill. 

Packing, Asbestos 

Diamond Rubber Co., Akron, Ohio. 


Johns-Manville Co., H. W., New 
York. 

Johnson Co., Henry, Jersey City, 

Mercer Co., Hamilton 
Square, 


Co., Philadelphia, 
‘a 


Packing, Flange 
American Goetze Gasket & Pack- 
ing Co., New York. 

Brandt, Randolph, New York. 
Carey Co., ‘The Philip, Cincinnati, O. 
Diamond Rubber Co., Akron, Ohio. 
Eureka Packing Co., New York. 
Packing Co., Palmyra, 


Greene, Tweed & Co., New York. 
Jenkins Bros., New York. 
Johns-Manville Co., H. W., New 
York. 
Mercer Co., 
Square, 
& Packing Co., New 
— Rubber Mfg. Co., New 


ork. 

Quaker City Rubber Co., Phila., Pa. 
Restein Co., Clement, Phila., Pa. 
Sayen, Osgood, Philadelphia, Pa. 
Vanda Co., New York. 


Hamilton 
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Ratchet Stocks 


For |" to 2" Pipe. 


One set of dies only—¥4 sizes. 
Handy in shop. 

Handy on the job. 

Always correct threads. 
Small repairs. 

Low price for tool and extras. 


SEND FOR NEW CATALOG, JUST OUT. 


THE OSTER MFG. CO. 


21 Schiely Street, Cleveland, Ohio. 


An Emphatic Success 
CROSBY 
RECORDING GAGES 


ARE MADE BETTER than all others. 
Have special and important features which 
make them 


INSTRUMENTS OF SUPERIOR WORTH. 


They are faithful servants, working for you 
day and night 


WEHAVE A LARGE VARIETY OF CHARTS 
OR WILL MAKE FOR SPECIAL PURPOSES 


Look them up before you purchase 


CROSBY STEAM GAGE & VALVE CO. 


BOSTON NEW YORK COHICAGO LONDON 


WHAT! NO INDICATOR ? 


Don’t youknow thatI can 
give you a fine up-to-date 
outfit, new, frcm $2500 
up, and thatI will let you 
pay a part ofit acting as 
my agentin your s;are 
time ? 

I will give yous thorough course 
of indicator instruction with «a 
fine indicator to practice with for 
$5.00 per mo. Catalog ? 


A. C. LIPPINCOTT, Newark, N. J. 


Extra \ in. Area Cyl. for 
Ammonia, Gas Engine 
and high pressure work. 


THE HAWK-EYE BOILER COMPOUND 
NEVER FAILED. 


See our Advertisement in First Issue 
Every Month. 


HAWK-EYE COMPOUND CO., 


503-304-305 Merrick Block, CHICAGO, ILL. 


How do 
you do 


your 
Hoisting 
In Yale & Towne Chain Blocks 


are embodied the final development in lifting 
mechanism and the highest integrity in Chain Block 
construction. They lead in efficiency, speed, dura- 
bility, reliability and universal adaptation to every 
hoisting requirement. 


Triplex Blocks—‘; to 40 tons. Universally recognized as the most 
durable and efficient Chain Block made. Have balanced train 
of spur Gearing with large internal gear. 


Duplex Blocks—'4 to 10 tons. The handiest and safest Screw Blocks 
made. Have safety guides to prevent slipping of load chains. 
Bronze Worm wheels and steel worms with hardened and 
ground thrust bearings running in oil. 


Differential Blocks—‘f to 3 tons. Not as durable or easy lifting as 
the Triplex or Duplex, but safe and twice as durable as the 
cheaper kind of the Weston Differential Block, because of 
superior Chain and Sheaves. 


Y. & T. Blocks, duplicate parts and trolleys are 


carried in stcck by Hardware, Machinery and 
Mill Supply Dealers. Write for catalog. 


The Yale & Towne Mfg. Co., 


9 Murray Street, New York. 


FARWELL 


GUARANTEED 
TO FIT AND WEAR 


Write for Catalog and Samples 


DETROIT |. EATHER SPECIALTY [NC., 
175 BEECHER AVENUE, DETROIT, MICH. 


Way SS 
SS 
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troit, 


Diamon 


ork. 
Johnson Co., 
N.J 


Mercer 


J. 
Quaker City Rubber Co., Phila. Pa. 
Restein Co., Clement, Phil 


Packing, Hydraulic 


Brandt, Randolph, New York. 
Detroit Leather Specialty Co., De- 


ich. 


Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmyra, N. Y. 
Johns-Manville Co., 


Rubber  Co., 
Square, N. 


Robertson 


York. 


Sons, Jas. L., 


Sayen, Osgood, Philadelphia, Pa. 
Steel Mill Packing Co., Detroit, Mich. 


Vanda Co., New York. 
Packing, Metallic 


American Goetze Gasket & Pack- 


ing Co., New York. 


Bowers Rubber Wks., Oakland, Cal. 
Canfield Mfg. Co., Philadelphia, Pa. 
Houchin- Aiken Co., Brooklyn, N. Y 
Johns-Manville Co., H. 


ork. 
Mercer 


Power Specialty Co., New York. 
Restein Co., Clement, Phila., Pa. 
Sayen, Osgood, Philadelphia, Pa, 
Packing, Piston Rod 
American Goetze Gasket & Pack- 


Rubber Co., 
Square, N. 


ing Co., New Yor 


Cantield Mfg. Co., Philadelphia, Pa. 


Carey Co., 


York. 


New York Belting and Packing 


The Philip, Cincinnati, O. 
Diamond Rubber Co., Akron, Ohio. 
Eureka Packing Co., New York. 

Garlock Packing Co., Palmyra, N. Y. 
Greene, Tweed & Co., 
Johns-Manville Co., H. 


Co., New York. 


Peerless Rubber M fg. Co., New York. 


City Rubber Co., 


estein Co., Clement, Phila., Pa. 
Robertson & Sons, Jas. L., New 


York, 


Sayen, Osgood, Philadelphia, Pa. 


Mill 


ich. 
U merino & Co., H. B., Philadel- 
Pa.. 


phia, 


Packing Co., 


Vanda Co., New York. 


Packing, Pneumatic 
Diamond Rubber Co., Akron, Ohio. 


Mercer 


Restein Co., Clement, Phila., Pa. 


Tipe 


Central Station Steam Co., Detroit, 


Mich. 


Rubber Co., 
Square, N. 


Pipe Bending 


Harrisburg Pipe & Pipe Bending 


Co., Harrisburg, Pa. 


National 


Haven, 
& Supply Co., Pitts- 


burgh 


Whitlock Feil Pipe’ Co., Hartford, 


Conn. 


Pipe Bending Co., 
‘onn. 


Pipe Clamp 


Co., Philadel- 
a. 


phia, 


Pipe Cutters 
Armstrong 


Conn. 


Bignall & Keller Mfg. Co., Edwards- 


ville, Hl. 
Borden Co., Canton, O 


Curtis 


‘onn. 

Loew Mfg. Co., Cleveland, O. 
Oster Mfg. Co., The, Cleveland, O. 
Trimont Mfg. Co., Roxbury, Mass. 


Mfg. Co., 


Curtis Co. 


Williams & Co., J. H., 
| 


Pipe Joints 


Pittsburg Valve & Fittings Co., 


Barberton, O. 


Pittsburg Valve, Foundry & Con- 
struction Co., Pittsburg, Pa. 
Whitlock Coil Pipe Co., Hartford, 


Conn. 


Pipe Threading Machines 


Armstrong Mfg. Co., 


Conn. 
Bignall 


& 


Keeler Mfg. 


wardsville, Ill. 
Borden Co., Canton, O 


Curtis & 


Conn. 


Loew Mfg. Co., Cleveland, O. 
Oster Mfg. Co., The, Cleveland, ©. 
Toledo Pipe Threading Machine Co., 


Curtis Co. 


Toledo, O. 


Trimont Mfg. Co., a Mass. 


Williams 


«& 


Co., 


Henry, Jersey City, 


New York. 


New 


Hamilton 


a., 


New 


Hamilton 


W., New 


Phila., Pa. 


Detroit, 


Hamilton 


New 


Bridgeport, 


Bridgeport, 


Brooklyn, 


Bridgeport, 
Co., Ed- 


Bridgeport, 


Brooklyn, 


Planimeters 
American Steam Gauge & Valve 
fg. Co., Boston, Mass. 
Crosby Steam. Gage & Valve Co., 
Boston, Mass. 
Lippincott Steam Specialty and 
Supply Co., Newark, N. J. 
Robertson & Sons, Jas. L., New 
York. 


Power Transmission 

Jeffrey Mfg. Co., Columbus, O. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Saginaw Mfg. Co., Saginaw, Mich. 


Presses, Hydraulic 

Watson-Stillman Co., New York. 

Producers, Gas 

De La Vergne Machine Co., New 
York 


rk. 
Minneapolis Steel & Mach'y Co., 
Minneapolis, Minn. 
— Mach. Co., Pittsburg, 
a. 


Publishers 

American School of Correspondence, 
Chicago, 

Hi} Publishing Co., New York. 

International Correspondence 
Schools, Scranton, Pa. 


Pulleys 


Myers & Bro., F. E., Ashland, O. 
Saginaw Mfg. Co., Saginaw, Mich. 


Pulleys, Clutch 


Williams Fdry. & Mach. Co., Akron, 
Ohio. 


Pumps, Air 


Allis-Chalmers Co., Milwaukee, Wis. 

American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 


Mass. 
Wheeler Condenser & Engineering 
Co., New York. 


Pumps, Boiler Feed 

American Steam Pump Co., Battle 
Creek, Mich. 

Kewanee Boiler Co., Kewanee, III. 


Pumps, Centrifugal 


Wheeler Condenser & Engineering 
Co., New York. 


Pumps, Compound 


Deane Steam Pump Co., Holyoke, 
Mass. 


Puamps, Deep Well 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfe. Co., Geo. F., New York. 

~—_ Steam Pump Co., Holyoke, 
Mass. 


Pumps, Electric 


Allis-Chalmers Co., Milwaukee, Wis. 

American Steam ‘Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

~ Steam Pump Co., Holyoke, 
Mass. 

Wheeler & Engineering 
Co.. New York. 


Pumps, Force-Feed Oil 
Greene, Tweed & Co., New York. 
Lunkenheimer Co., Cincinnati, O. 
Manzel Bros. Co., Buffalo, N. Y. 


Pumps, Hydraulic 


Allis-Chalmers Co., Milwaukee, Wis. 

American Steam ‘Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 
Mass. 

Watson-Stillman Co., New York. 

Wheeler Condenser & Engineering 
Co., New York. 

Pumps, Mining 

American Steam Pump Co., Battle 

Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

—— Steam Pump Co., Holyoke, 

Mass. 


Pumps, Oil 

American Steam Pump Co., Battle 
Creek, Mich. 

Deane Steam Pump Co., Holyoke, 

Mass. 

Deming Co., The, Salem, O. 

Detroit Lubricator Co., Detroit. Mich. 

Du Bois Iron Wks., Du Bois, Pa 


Lunkenheimer Co., Cincinnati, Ohio. 
Penberthy Injector Co., Detroit, 


Mich. 


Pumps, Oil—Continucd. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 

Union Steam Pump Co., Battle 
Creek, Mich. 

Warren Steam Pump Co., Warren, 
Mass. 

Pumps, Power 


Allis-Chalmers Co., Milwaukee, Wis. 


Pumps, Steam 


Allis-Chalmers Co., 
American Steam 
Creek, Mich. 
Blake Mfg. Co., Geo. F., New York. 
Deane Steam Pump Co., Holyoke, 


Milwaukee, Wis. 


ass. 

~ Laval Turbine Co., Tren- 
on, 

Du Bois Iron Works, Du Bois,*Pa. 

Gardner Gov. & Sep. Co., Quincey, 


Ill. 
McGowan Co., John H., Cincinnati, 


Myers & Bro., F. E., Ashland, O. 

Stewart Heater Co., Buffalo, N. Y. 

Union Steam Pump Co., Battle 
Creek, Mich. 


Warren Steam Pump Co., Warren, 
Mass. 


Wheeler Cond. & Eng. Co., New 


ork. 
Worthington, Henry R., New York. 


Pumps, Triplex 
Deming Co., The, Salem, O. 


Pumps, Turbine 


Alberger Condenser Co., New York. 
Wheeler Condenser & Engineering 
Co., New York. 


Pamps, Vacuum 


American Steam Pump Co., 
Creek, Mich. 

Wheeler Condenser & Engineering 
Co., New York. 


Battle 


Punches, Hydraulic 
Watson-Stillman Co., New York. 


Purifiers, Live Steam 
Hoppes Mfg. Co., Springfield, O. 


Purifiers, Water 


oueieee Boiler Skimmer Co., Toledo, 

iio. 

Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 

Harrison Safety Boiler Works, 
Philadelphia, Pa. 

Hoppes Mfg. Co., Springfield, O. 

Keystone Chemical Co., Phila., Pa. 

Northern Water Softener Co., Madi- 
son, Wis. 

Wheeler Condenser & Engineering 
Co., New York. 

Whitlock Coil Pipe Co., Hartford, 

Conn, 


Pyrometers 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Bristol Co., The, Waterbury, Conn, 


Re-Cooling Plants 


Vergne Machine Co., New 

ork. 

Schutte & Koerting Co., Philadel- 
phia, Pa. 


Recording Instruments 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., The, Waterbury, Conn. 

Crosby Steam Gage and Valve Co., 
Boston, Mass. 


Reducing Wheels 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Steam Specialty and 
Supply Co., Newark, N. J. 

— & Sons, Jas. L., New 


Trill "indicator Co., Corry, Pa. 

Refrigeration Machinery 

De La Vergne Machine Co., 
York. 

Triumph Ice Mach. Co., 
oO 


Vilter Mfg. Co., Milwaukee, Wis. 
York Mfg. Co., York, Pa. ‘ 


New 


Cincinnati, 


Pump Co., Battle’ 


Regulators, Damper 


Berry Engineering Co., Chester, Pa. 
Davis Regulator Co., G. M., Chicago, 


ll. 
d’Este Co., Julian, Boston, Mass. 
Kitts Mfg. Co., Oswego, N. Y. 
Lagonda Mfg. Co., Springfield, O. 
Robertson & Sons, Jas. i New 


York. 
Watson & McDaniel Co., Phila., Pa. 


Regulators, Feed Water 


Berry Engineering Co., Chester, Pa- 
Chaplin-Fulton Mfg. Co., Pittsburg,. 


FA. 
Davis Regulator Co., G. M., Chicago,. 


_d’Este Co., Julian, Boston, Mass. 

Lagonda Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Strong, Carlisle & Hammond Co.,. 
Cleyeland, O. 

Watson & McDaniel Co., Phila., Pa. 


Regulators, Pressure 


Davis Co., John, Chicago, ILI. 

Davis Regulator Co., G. M., Chi-- 
cago, Ill. 

Dean Bros. Steam Pump Works,. 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 

Governor Co., Marshalltown,. 

wa 
Mason Regulator Co., Boston, Mass.. 
Ohio Brass Co., Mansfield, 0. 


— & Sons, Jas. L., New 
ork. 
Strong, Carlisle & Hammond Co.,. 


Cleveland, O. 
Watson & McDaniel Co., Phila., Pa. 
Repairs, Engine and Pamp- 
Underwood & Co., H. B., Philadel-- 
phia, Pa. 
Reseating Machines, 
Cap 
Lagonda Mfg. Co., Springfield, O. 
Liberty Mfg. Co., Pittsburg, Pa. 
Reseating Machines, Valve: 


Leavitt Mach. Co., Orange, Mass.. 


Flae- 


Rope Dressing 
Cling-Surface Co., Buffalo, N. Y. 


Rubber Goods, Mechaniear 


Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

Greene, Tweed & Co., New York. 

Mercer Rubber Co., Hamiltom 
Square, N. J. 

New York Belting & Packing Co.,. 
New York. 

Peerless Rubber Mfg. Co., 
York. 

Quaker City Rubber Co., Phila., Pa.. 

Restein Co., Clement, Phila., Pa. 


New 


Schools, Correspondence 


American School of Correspondence,. 
Chicago, Ili. 

International Correspondence: 
Schools, Scranton, Pa. 


Search Lights 


Engberg’s Electric & Mechanical: 
Works, St. Joseph, Mich. 


Separators and Extractors,. 
Steam and Oil 


<n & Son, Wm., Chicago,. 


Beggs & Co., Jas., New York. 

d’Este Co., Julian, Boston, Mass. 

Direct Separator Co., Syracuse, N. Y¥-- 

Goubert Mfg. Co., New York. 

Harrison Safety Boiler Works, Phila-- 
delphia, Pa. 

Hoppes Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Ohio Blower Co., Cleveland, O. 

Patterson & Co.,. F. L., New York. 

Pittsburgh Gage & Supply Co., Pitts— 
burgh, Pa. 

— & Sons, Jas. L., New 
Yor 

Watson & McDaniel Co., New York. 

vou & Co., Warren, Camden, 

Wheeler Condenser & Engineering: 

Co., New York. 

Coil Pipe Co., Hartford,. 
‘onn. 

Williams Valve Co., D. T., Cincin-- 
nati, O 

Sheathing 

Carey Co., The 

Ohio. 

Johns-Manville Co 

York. 


Philip, Cincinnati,. 
. H. W., New 


Skylights 
Burt Mfg. Co., Akron, O- 
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HOLD 
CK TIGHTLY ANY ROD HO 


DETROIT, MICH. 16-24 WOODWARD AVE. 
CHICAGO, ILL- 202-210 SO. WATER ST. 
PITTSBURG, PA- 425-427 FIRST AVE. 

SAN FRANCISCO,CAL . 131 153 KANSAS ST. 

NEW ORLEANS, LA:COR.COMMON&:TCHOUPITOULAS STS. 
ATLANTA GA.- 7-9 SOUTH BROAD ST. 

KANSAS CITY, MO.- 1221-1223 UNION AVE. 


SEATTLE,WASH— RAILROAD WAY & OCCIDENTAL AVE. 
LOUISEVILLE, KY -1/!-121 W.MAIN ST. 

INDIANAPOLIS, IND -16-18 SQ.CAPITOL AVE 

OMAHA. NEB.-12 18 FARNAM ST. 
DENVER,COL.- 1723-173! BLAKE ST. 
RICHMOND. VA,- COR.NINTH & CAREY STS. 
WACO,T EXAS -709-71I- AUSTIN AVE. 
FOREIGN DEPOTS 

SYDNEY.AUSTRALIA,-270 GEORGE ST. 

JOHANNESBURG, SOUTH AFRICA-2427 MERCANTILE BLD'G 


LONDON E.C.,ENGLAND,-58 HOLBORN VIADUCT 
PARIS FRANCE. 76AVE DE LA REPUBLIQUE. 


PATENTED MANUFACTURED EXCLUSIVELY BY 


RUBBER 


lO WARREN ST., NEW YORK 


BOSTON. FEDERAL ST. 


BUFFALO,379-383 WASHINGTON ST. 
MILWAUKEE,WIS. 96-100 SECOND ST. 
SYRACUSE ,NY.- 212-214 SO.CLINTON ST. 

LOS ANGELES.CAL-115 SO.LOS ANGELES ST. 
PORTLAND, ORE=14-16 FIRST ST. 
BALTIMORE,MD.-37 HOPKINS PLACE. 


COPENHAGEN. DEN-FREDERIKSHOLMS KANAL 6. 
VANCOUVER, B.C- CARRAL & ALEXANDER STS. 
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Smoke Preventers 


Climax Smoke Preventer Co., Bos- 
ton, Mass. 


Specialties, Steam 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

American District Steam Co., Lock- 
port, N. Y. 

Baragw anath & Son, Wm., Chicago, 


Berry Engineering Co., Chester, Pa. 
Davis Regulator Co., G. M., Chicago, 


d’Este Co., Julian, Boston, Mass. 

Fisher Governor Co., Marshalltown, 
Ta. 

Harrison Safety Boiler Works, 
Philadelphia, Pa. 

Hoppes Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lippincott Steam ape ialty and 
Supply Co., Newark, 

Lunkenheimer C 0., Ohio. 

McCrea & Co., James, Chicago, Ill. 

Nason Mfg. Co., New York. 

Ohio Brass Co., Mansfield, Ohio. 

Patterson & Co., F. L., New York. 

Penberthy Injector Co., Detroit, 
Mich. ; 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 

Gauge Column Co., Cleve- 
anc 

— Co., Clement, Philadelphia, 


Robertson & Sons, Jas. L., New 
York. 

Stephenson Mfg. Co., Aibany, N. Y. 

Strong, Carlisle & Hammond Co., 
Cleveland, 

Watson & McDaniel Co., Phila., Pa. 

Webster & Co., Warren, Camden, 


Wheeler Cond. & Eng. Co., New 
York. 


Steam Heating Supplies 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Erie Mfg. & Supply Co., Erie, Pa. 

Ohio Blower Co., Cleveland, O. 

Ohio Brass Co., Mansfield, Ohio. 


Stocks and Dies 
Armstrong Mfg. Co., Bridgeport, 


Conn. 

Bignall & Keeler Mfg. Co., Edwards- 
ville, Ill. 

Borden Co., Canton, O. 

Curtis & Curtis Co., 
Conn, 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., The, Cleveland, O. 

Threading Machine Co., 

Toledo, 


Bridgeport, 


Stokers 


Green Engineering Co., Chicago, IIl. 
McClave-Brooks Co., Seranton, Pa. 
Mach. Co., Pittsburg, 


Ww ikinson Mfg. Co., Bridgeport, 


Stokers, Mechanical 
McClave-Brooks Co., Scranton, Pa. 
Strainers 


Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, O. 


Superheaters, Steam 


Babcock & Wilcox Co., New York. 
Parker Boiler Co., Phila., Pa. 
Power Specialty Co., New York. 
Providence Eng. Wks., Providence, 


Whitlock Coil Pipe Co., Hartford, 
Conn, 


Switchboards, 
Power 


Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

Cc. & C. Electric Co., The, New York. 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

Electric Co., Schenectady, 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 


Light and 


Switches, Electric 


Engberg’s Electrical & Mechanical 
Works, St. Joseph, Mich. 

General Electric Co., Schenectady, 
N.Y 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Syphons, Acid 


Pittsburg Gage & Supply Co., 
Pittsburg, Pa. 
Sherwood Mfg. Co., Buffalo, N. Y. 


Taps and Dies 


Toledo Pipe Threading Mach. Co., 
Toledo, Ohio. 


Temperature Regulators 
d’Este Co., Julian, Boston, Mass. 


Thermometers, Feed Water 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., The, Waterbury, Conn. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa 


Tools, Scraping 


Mound Tool & Scraper Co., St. 
Louis, Mo. 


Track, Overhead 
Yale & Towne Mfg. Co., New York. 


Transformers and Convert- 
ers 


General Elec. Co., Schenectady, N.Y. 
Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa. 


Traps 


Anderson Co., V. D., Cleveland, O. 

Central Station Steam Co., De- 
troit, Mich. 

Davis Regulator Co., G. M., Chicago, 


d’Este Co., Julian, Boston, Mass. 

Jenkins Bros., New York. 

Kitts Mfg. Co., Oswego, N. Y. 

McCrea & Co., James, Chicago, Il. 

Morehead Mfg. Co., Detroit, Mich. 

Nason Mfg. Co., New York. 

Ohio Blower Co., Cleveland, O. 

Platt & Co., John, New York. 

Reliance Gauge Column Co., Cleve- 
land, O. 

Schutte & Koerting Co., Phila., Pa. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 

Watson & McDaniel Co., Phila., Pa. 

Williams Valve Co., D. T., Cincin- 
nati, O 


Tube Cleaners 


Lagonda Mfg. Co., Springfield, O. 
Liberty Mfg. Co., Pittsburg, Pa. 
McCrea & Co., James, Chicago, Ill. 
Pierce Co., Wm. B., Buffalo, N. Y. 
Robertson & Sons, Jas. L., New 


York. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Tube Cleaner Rods 
McCrea & Co., James, Chicago, IIl. 
Tube Cutters 
Lagonda Mfg. Co., Springfield, O. 
Tubing 
Co., H. W., New 


Peerless Rubber Mfg. Co., New York. 
Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 


Turbines, Steam 


Allis-Chalmers Co., Milwaukee, Wis. 
De Laval*Turbine Co., Trenton, N. J. 
General Electric Co., Schenectady, 


x. ¥. 
Scully Steel & Iron Co., Chicago, Ill. 
Westinghouse Machine Co., Pitts- 
burg, Pa. 


Unions 


Lunkenheimer Co., Cincinnati, Ohio. 

Pittsburg Valve and Fittings Co., 
Barberton, O. 

Williams Valve Co., D. T., Cincin- 
nati, O 


Valves 


Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

— Regulator Co., G. M., Chicago, 


Engberg’s_ Electric & Mechanical 
Works, St. Joseph, Mich. 

Jenkins Bros., New York. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, Ohio. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburg Valve & Fittings Co., Bar- 
berton, 

Pittsburg Valve, Foundry & Con- 
struction Co., Pittsburg, Pa. 


Valves —Continued. 

Schutte & Koerting Co., Philadel- 
phia, Pa. 

Walch & Wyeth, Chicago, Ill 

Watson & McDaniel Co., Philadel- 
phia, Pa. 


Valves, Automatic Cut-off 


Walch’ & Ww yeth, Chicago, Ill. 


Valves, Automatic Relief 
Walch & Wyeth, Chicago, Ill. 


Valves, Back Pressure 


Best Mfg. Co., Pittsburg, Pa. 
— Regulator Co., G. M., Chicago, 


Jenkins Bros., New York. 

Pittsburg Valve Foundry and Con- 
struction Co., Barberton, O. 

Walch & Wyeth, Chicago, III. 


Valves, Blow-off 


Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 

Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 


Valves, Check 
Walch & Wyeth, Chicago, Ill. 


Valves, Cylinder Relief 


- Steam Gauge and Valve Mfg. 
Boston, Mass. 
Gnas Steam Gage & Valve Co., 
Boston, Mass. 
— Regulator Co., G. M., Chicago, 


ll. 
Lunkenheimer Co., Cincinnati, O. 
Valves, Drain 


Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Valves, Electro-Hydraulic 


Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 


Valves, Exhaust Relief 

Walch & Wyeth, Chicago, III. 

Valves, Float 

Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 


Pittsburg Gage & Suppl Co., 
Pittsburg, Pa. seated 


Valves, Free Exhaust. 


Schutte & Koerting Co., Philadel- 
phia, Pa. 


Valves, Gate 


—_ Station Steam Co., Detroit, 

ich 

Lunkenheimer Co., Cincinnati, O. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburg Valve and Fittings Co., 
Barberton, O. 

Gage & Supply Co., Pitts- 
ur 

Walch & W yeth, Chicago, Tit. 

Williams Valve Co., D. a Cincin- 
nati, O. 


Valves, Hydraulic 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Engbere’s Electric 
Works, St. Joseph, 

Lunkenheimer Co., O. 

——a Gage & Supply Co., Pitts- 
urg, 

Watson-Stillman Co., New York. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Valves, Iron, Stop 


Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Valves, Non-return 
Walch & Wyeth, Chicago, III. 
Valves, Pop Safety 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass, 

Ashton Vaive Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cincin- 
nati, O. 


Valves, Pump 
Garlock Packing Co., Palmyra, N. Y. 


Valves, Railroad 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Reducing 
ae Regulator Co., G. M., Chicago,, 


Mason Regulator Co., Boston, Mass. 

Ohio Brass Co., Mansfield, Ohio. 

Watson & McDaniel Co., Philadel- 
phia, Pa. 


Valves, Regrinding 

Lunkenheimer Co., Cincinnati, O. 

Pittsburg Valve and Fittings Co., 
Barberton, O. 

Strong, a & Hammond Co., 
Cleveland, 

Williams Valve Co., D. T., Cincin- 
nati, O. 


Valves, Regulating 

Fisher Governor Co., Marshalltown, 
Iowa. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa 


Valves, Relief 


Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

d’Este Co., Julian, Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Peerless Rubber Miz. Co., New York. 

Power Specialty Co., New York 

Quaker City Rubber Co ee Philadel- 
phia, Pa. 

Wheeler Condenser & Engineering 
Co., New York. 


Valves, Safety 

Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburz Gage & Supply Co., Pitts- 
burg, Pa 


Valves, Safety Gate 
Walch & Wyeth, Chicago, Ill. 


Valves, Stop Check 
Schutte & Koerting Co., Philadel- 


phia, Pa. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 

Valves, Swing Gate 

Walch & Wyeth, Chicago, IIl. 


Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Valves, Water Relief 

American Steam Gauge & Valve M‘z. 
Co., Boston, Mass. 

a Co., The, Cincinnati, 


Ventilators 


Burt Mfg. Co., Akro 
Ohio Blower Co., Cleveland, Ohio. 


Vises 


Armstrong Mfg. Co., Bridgeport, 
Conn. 


Water Columns and Alarms 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 

Reliance Gauge Column Co., Cleve- 
land, O 


Water Filtration and Soft- 
ening Plants 

Eclipse Feed Water Heater and 
Pufifier Co., Appleton, Wis. 

Harrison Safety Boiler Wks., Phila- 
delphia, Pa. 

Keystone Chemical Mfg. Co., Phila- 
delphia, Pa. 

Northern Water Softener Co., Madi- 
son, Wis. 


Whistles 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 

Whistles, Chime 

American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 

Winches 

Yale & Towne Mfg. Co., New York. 

Wrenches 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Trimont Mfg. Co., Roxbury, Mass. 

WwW x J. ‘Brookly n, 

Wrenches, Pipe 

Armstrong Mfg. Co., 
Conn. 


Bridgeport, 
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Ask Any Engineer 
Who’s Used It. 


Practically without advertising or other stimulation, the annual sa/es of 
INDIAN RED SHEET PACKING have grown from thousands of pounds 


to thousands of tons. Many engineers will have nothing else. 
The Reason—SERVICE, DEPENDABILITY, RELIABILITY. 


Our New Catalogue covers PACKING, BELTING, HOSE, 
V ALVES, ETC., very fully. Shall we send it? 


The Diamond Rubber Go. 


Akron, Ohio 
COMPLETE DIAMOND STOCKS CARRIED BY 


THE DIAMOND RUBBER CO., OF N. Y., 1876 Broadway, N. Y. BUFFALO MILL SUPPLY CO., Buffalo, N. Y. 

THE DIAMOND RUBBER CO., OF N. Y., 304 N. Broad St., Phila., Pa. PITTSBURG RUBBER & LEATHER CO., Pittsburg, Pa. 
THE DIAMOND RUBBER CO., 1523 Michigan Ave., Chicago SOUTHERN HARDWARE & SUPPLY CO., Mobile, Ala. 
THE DIAMOND RUBBER CO., 3963 Olive St., St. Louis, Mo. ALABAMA MACH. & SUPPLY CO., Montgomery, Ala. 
THE DIAMOND RUBBER CO., Mission and 2nd Sts., San Francisco, Cal. CONSUMERS RUBBER CO., Cleveland, Ohio 


THE GUSTIN-BACON MFG. CO., Kansas City, Mo. M. |. WILCOX CO., Toledo, Ohio 
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High Pressure Spiral 
Piston and Valve Stem Packing 


The Rubber core is made of an oil and heat 
resisting compound, wrapped with a well frictioned 
Duck, with an outer cover of fine asbestos, 
lubricated by our secret process. 


It is made round or square, in coil or spiral 
form especially adapted to withstand heat and 
high pressure. We guarantee ‘‘Cobbs’’ Packing 
will pack any rod perfectly tight, as it will not 
get hard under any degree of heat. , 


“Cobbs”? Packing also furnished in rings at 
short notice, made of round or square packing. 


Indestructible 


White Sheet Packing 


Is without doubt the toughest and most dur- 
able High Pressure Sheet Packing on the market. 
It will stand the highest pressure and extreme 
heat, making a tight joint when used for Steam, 


Air, Hot or Cold Water. 


Oils or Acids have little or 
no effect on it, and joints 
can be broken numerous 
times without renewing the packing. 


Indestructible White Sheet Packing is also | 


made with wire insertion. 


We manufacture a complete line of high class 
rubber goods, comprising Belting, Air, Fire, Gar- 
den, Steam, Suction, Pneumatic Tool and Water 
Hose Packings, Gaskets, Mats, Matting, Stopples, 
Special Mould Goods, Interlocking Rubber Tiling, 
Tubing, etc. | 


SOLE MANUFACTURERS 


It does not dry out or become hard and brit- 
tle, but retains its tough elastic qualities, either 
in or out of service. Ammonia, Liquor, Alkali, 


New York Belting & Packing Company, Ltd. 


91 and 93 Chambers Street, New York, N. Y. 


CHICAGO, 150 Lake 8t. BOSTON, 232 Summer St. 

ST LOUIS, 218-220 Chestnut St INDIANAPOLIS, 229 S Meridian St. 
PHILADELPAIA, 113-120 N, 8th St. BALTIMORE, 114 W. Baltimore St, 
SAN FRANCISCY, East St and 3d Ave., OAKLAND. 


BUFFALO, 600 Prudential Bldg. 
PITISBURG, 913 915 Liberty Ave. 


8 
LONDON, 


POKANE, W4SH., 163 8. Lincoln &t. 
E. C., ENGLAND, 58 Holborn Viaduct. 
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VIBRATING STUFFING BOX A F T Y” 


PLASTIC 


Metallic Packing 


FOR STEAM, WATER, AIR, GAS, 
HYDRAULIC MACHINES, VALVES, ETC. 
Guaranteed to stand Steam Temperature up to 550 degrees F. 


and Hydraulic Pressure to 5,000 Ibs. per square inch. Senkinee 
«It Floats with the Rod” 


HIGHEST AWARD WORLD'S FAIR, ST. LOUIS, Semple and Partiosters 
Manufactured Solely by STEEL MILL PACKING COMPANY, Detroit, Mich., U. S. A. 


Red Breast PacKing 


A Standard Red Sheet Packing—Will not crack or 
harden under any degree of heat; absolutely i impervious to 
the influence of alkalies, oils and ammonia; positively 
won't contract or expand; and will withstand the highest 
pressure. 


Write for Free Sample 


This packing is better than others—far better—and, better 
still, is lower priced. We will gladly send samples Free 


“RED BREAST” upon request. 
MERCER RUBBER CO., Hamilton Square, New Jersey 
BRANCH OFFICES—Philadelphia, New York, Pittsburg, Denver, 610 Exchange Bldg., and Chicago, 40 Dearborn St. 


A FREE SAMPLE American 


with which to make a thorough Goetze 


test of Gas Ket d 
Goetze’s Elastic Copper GasKets 


Write today stating inner and 
outer diameter of the surface to Company 
be packed and the purpose for 
which the packing is to be em- 


ployed. New York 


Power and The Engineer Subscribers Only 


are entitled to premiums for securing new subscriptions 
and we want every one of you to send for the new Premium 
List. Fine books, engine room appliances and handy tools 
given FREE. Write us today. It will pay you. 


505 Pearl Street, New York 


Power and The Engineer 
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As Flexible As A Rubber Hose | Kagegt@@epeenemanmreacte: 


6/eé 


This Pennsylvania Metallic Tubing 


wn 
s 


is perfectly 
secure for high 
pressures and for 
all liquids, com- 
pressed air, 
steam, gases, am- 
monia, oil, etc., 
etc. 

It is made of 
copperor galvan- 

i ; a If Uncle 8am should have 2 
rolled in spiral The tricky little Jap, 
form from one ee He'll surely wipe those Islanders 

Completely off the map. 
continuous j He’s got the ships, the cash, the men, 
length. we He’s got Black Squadron too; 


i a So, over there, they’d best beware, 
Note how the : The old Red, White, and Blue. 


edges interlock 
and enclose the 
asbestos thread. S O U A D R O N 


° THE ORIGINAL SLIDING WEDGE 
Sizes 1-8” to ( PAULING) 


12”—Write. Gives greatest rod pressure, with least friction. 
Cannot carbonize and score the rod. Remains 


PENNSYLVANIA pliable under all conditions. Will not ‘melt 
away” in the stuffing box. Outwears all others, 
FLEXIBLE METALLIC TUBING CO., 


Booklet on Request. 
1305 Arch St., Philadelphia, Pa. 
CANCOS MANUFACTURING CO., 


New York Boston Chicago Philadelphia, Pa. 
86 Warren St. 71 High St. 255 LaSalle St. 10 Oliver St., Boston, Mass. 525 Third Ave., Pittsburg, Pa. 805 Plowman 8t., Baltimore, Md. 


“Torpedo-Asbestos ” | Law Metallic Packing 
HIGH PRESSURE has a frictional bearing on the 


rod for only part of the stuffing 


SHEET PACKING box depth. BOOKLET ? 


Now used extensively by the lead- Houchin=Aiken Co., 


ing shipyards in the United States. 113-121 Fifty-Third St., Brooklyn, N. Y. 


Style No. 1050—U.58.N. Special, 
for high pressure and superheat. 
Style No. 106G0—Best Commer- 
cial, Soft, flexible, good for all- 


round work. JO tH NS c- 3 s @ Made for all purposes. 


Don’t Experiment Made of good honest ma- 
with packings. Use terials, the best that 


something you are sure aa AC Ki we is by money can buy. Write for 


will do your work. Catalog. 


TORPEDO-ASBESTOS 
won its reputation on | THE HENRY JOHNSON COMPANY, 175-187 GATES AVE., JERSEY CITY, N. J. 


U.S.Navy torpedo boats 


Write for our 
Catalog 


Send in your orders 
for all kinds of 
Engine Room sup- 


ea Plenty Of Fine Material 


properly put together and guaranteed to 
be useful for more purposes and more 
useful tor each purpose than any other 
packing. 


‘Asbestos Metallic Steam Sheet Packing, 
about 250 lbs. to roll, 40 in. wide, all 


Main Office, 421 Arcade 81d Randolph Brandt, 
n Office, reade Bldg. 
Osgood Sayen 15th @ Market Sts., Philadelphia, Pa. 72 Cortlandt Street, 
Store and Warerooms, 131 Market St., Philadelphia, New York. 
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Nothing In Packing BetterMade 
Nor Any Made That's Better 


JENKINS °96 PACKING 


will pack the most uneven surfaces, making 
absolutely leakless, durable joints. 

The pressure and heat cause the packing 
to vulcanize, fill up inequalities of surface and 
afford a fit as perfect as would be possible 
on the smoothest surface. 

The Jenkins ’96 is easily and quickly 
applied in either hot or cold joints. WRITE. 


JENKINS BROS. 


71 John Street, New York, N. Y. 
133 No. 7th St., Philadelphia 35 High St., Boston 226-228 Lake St., Chicago 


95 Queen Victoria Street, London 


| 
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| 9 HE largest contract ever awarded for steam pipe 
arey § and boiler coverings specified Carey’s. This 
was the result of an exhaustive test conducted by the - 
Manhattan Railway Company of New York, which 
8 5 por proved Carey’s Coverings to be more efficient and far 
superior in every way to any other of the numerous 
makes. No other coverings proved to be as light, 
clean and substantial. 
ar on ate Carey’s Coverings are absolutely fire-proof, and be- 
ing thorough non-conductors of heat they confine the 
’ e heat to the pipes, effectually preventing its loss 
Magnesia through radiation, thus saving in fuel an amount suf- 
ficient to more than offset the cost of their application. - 
The most prominent steam users everywhere use 
Carey’s Covering. Do you want to know why? 


Coverings ; Send for Carey’s Magnesia Catalogue, It gives 


information not obtainable elsewhere. 


THE PHILIP CAREY COMPANY 


General Offices: Station R, Cincinnati, O. 
FACTORIES: LocKland, Ohio; Plymouth Meeting, Pa: 


Branches and Warerooms: 


Now York: 114-118 Liberty Street. Toronto, Canada: 112 Bay Street, East. Atlanta, Ga. : 34 West Alabama Street. 

St. Louis: 908 North 2nd Street. Cleveland, Ohio: 123 Water Street. Charlotte, N. C.: East 7th and R R. Streets. 
Baltimore, Md. : 332-334 North Street. Buffalo, N. Y.: 45 Pearl Street. New Orleans, La. : 222 Chartres Street. 
Philadelphia, Pa. : 12th and Buttonwood Sts, Pittsburg, Pa. : 333-335 Second Avenue. 
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STEAM PACKING THATIS ASTEAM PACKING 
atte All Goods Stamped with the VANDA TRADE-MARK will fulfill the claims wo make forthem. 
| AND IMITATORS ARE APPEARING IN GREAT NUMBERS. WETHERE- 
FORE, WOULD ESPECIALLY GALL YOUR ATTENTION TO 
GOODS MADE IN SHEETS ONLY OF 44'x AND 4);'x IN ALL THICKNESSES 
Vanoa Company, 96 SprRinG STREET, N. 
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An Investment 
Paying 30 to 500% Right =|; fis 
In Your Own Plant 4%¢ a 


That is the kind of investment J-M HIGH PRESSURE PIPE COVERING is, | 
to report made to the American Society of Mechanical Engineers by Mr. Geo. H. Barrus, 
a well-known engineer, giving the result of a series of tests made by him. 


This report showed that when bare steam pipes were covered with J-M HIGH PRES- 
SURE COVERING, a saving of 85°% in coal was effected, which means a saving in fuel 
equivalent to a dividend of 518% a year on the cost of the covering. It also showed 
that when pipes formerly covered with ordinary high pressure covering were re-covered 
with J-M HIGH PRESSURE COVERING,a saving of 26% in coal was made, or what would 
figure a 31% yearly dividend on the investment. 


But what has this to do with you? Just this. If you can show your employer how 
to make a big reduction in his coal bill and how to make a safe investment paying big 
dividends, isn’t it ‘‘a feather in yourcap?” You can positively do this by recommending 
the use of 


J-M HIGH PRESSURE PIPE COVERING 


Then think of how much easier it would be for you to keep up steam, and how 
much less coal would have to be shoveled if the pipes were properly insulated. Also 
think of the difference it would make in the temperature of the engine room on a hot 
day. J-M HIGH PRESSURE PIPE COVERING has reduced the temperature of many 
engine rooms 50 to 70 degrees—and many of these were engine rooms where pipes were 
previously supposed to be properly insulated. 


No matter what ordinary pipe covering is now on your pipes, we can show you that 
J-M HIGH PRESSURE PIPE COVERING will save about '% of the fuel you are now using, 
as well as reduce the temperature of the engine room. 


_ If you want us to inspect your plant and make a recommendation for improving the 
insulation, drop us a card. It won’t cost you anything for our opinion. 


ASBESTO SPONGE FELTED 
PIPE COVERING 


Write Nearest Branch For Free Samples and Booklet. 


JOHNS-MANVILLE CoO. 


Manufacturers of Asbestos and Magnesia Products, 
Asbestos Roofings, Packings, Electrical Supplies, Etc. 


New York . $t. Louis Baltimore Los Angeles 
Milwaukee Pittsburg New Orleans Seattle 
Chicago Cleveland Kansas City Dallas 
Boston Buffalo Minneapolis Toronto 
Philadelphia Detroit San Francisco London 


(843-1) 


JACKET 
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FASTENING BAND, 
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NO TROUBLE 


for this engineer to pack a piston rod; he’s using 
Ambest the new and practical metallic packing. 

Ambest is composed of long pliable strands of non- 
friction metal, lubricated with a special mineral com- 
pound, The result is a packing as frictionless as oil, 
To apply it, twist the strands into a rope of as large 
diameter as can conveniently be inserted into the 
stuffing box, and jam the box full. Then screw the 
gland down tightly. Easy— isn’t it? 


Some Advantages of Ambest 


Any size rod or stem can be packed from the 
the same can. 

It stands highest pressure and speed. 

Cannot under any circumstances injure a rod. 

Stands years of severe service. 

Can be used over and over again. 

Will stand 600 F. without fusing. 

Is easily and immediately removable if desired. 

Is the only perfect Ammonia Packing. 


FREE 


lf you want a sample, fill in and mail to us the coupon 
below: 


CANFIELD MANUFACTURING CO., 
Philadelphia, Pa. 


Gentlemen :—Kindly send me, free, a sample of Ambest Metallic 
Packing. 


Number and Total H. P. of Engines 


CANFIELD MANUFACTURING CO. 


PHILADELPHIA, PA. 


STERLING 


METALLIC PACKING 
STEADIES THE ROD 


AND VALVE STEMS. 


Note those rings. Each is a valve seat 
in itself; divided into three parts. The 
whole is elastic and works easily. Held to 
the rod by springs. 

Sterling Metallic Packing adheres to the 
rod j just enough to steady it and not enough 
"to wear it. Friction is reduced, the rod 
is kept smooth and but little lubrication is 
required. If properly used, Sterling Pack-— 
ing will last as long as the engine, We 
guarantee to pack any type of steam engine 
or pump without altering the stuffing 
boxes. Illustration shows our steam packing 
design for piston rods for upright engines. 

We also make Ammonia Packing. 
Write for catalog. 


MONARCH STEAM 
BLOWER COMPANY 
TROY, N.Y. 
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Five Different 
PacKings 


Eureka Gum Core (the Kind you Know), 
Eureka Cut Ring, High Pressure, 


Water Proof and Red Sheet Packings. 
Do you Know them all? 


and in 


Cut Ring Spiral Form 


Made to measure for any size rod 
and stuffing box. Guaranteed high- 
est quality. 


BELMONT 
“1903” 
EXPANSION 
PACKING 


For Steam and Ammonia 


Pat. Feb. 24, 1903. 


in Coils 


High Pressure ana Rings 


is practically indestructible, as it is 
not affected by pressure or heat. 


See the sliding wedge ? 
When you place a ring in the stuffing box pull the ends 
of one wedge ahead of the casing ends, and push the other 
one back, then when the ring is closed and ready for ser- 
vice the joint is divided into three breaks, occurring at 
different points on the circumference. This feature en- 
ables one ring of Belmont 1903 Expansion Packing to 
stop steam as effectively as three rings of ordinary pack- 
ing, and makes it especially valuable for shallow stuffing 
boxes. Material throughout is the best obtainable, and 
Belmont 1903 Expansion Packing (fully described in 
booklet A) is guaranteed for any service withsteam or am- 
monia up to 125 Ibs. ‘pressure. Above this pressure our 
“high pressure’ packing (write for booklet B) is to be 
preferred. General Catalog on Request. 


FREE ! 


Send for a sample ring and be convinced. 


Water Proof tins 


is invaluable for all cold water pur- 
poses, such as pump pistons, hy- 
draulic elevators, etc. 


Red Sheet 


makes a perfectly tight joint on 
steam, gas or ammonia connections. 


CLEMENT RESTEIN CoO., 


Philadelphia, Pa. 
Gentlemen :— 


Send me asample ring of Belmont 1903 Expansion i 
Packing H 


Power, 7-28-08. 


CLEMENT RESTEIN COMPANY 


133 North Second St. PHILADELPHIA, PA. 


Prices and Delivery will interest you, 


Write for them. 


Eurekia Packing Company 


Jas. L. Robertson, President 


46 Warren Street, NEW YORK 
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PLIABLE »° TOUGH 


will make any belt pliable and 
tough. 

It drives out the old sticky dope 
that never can do any good, and 
restores to leather the natural 
strength and vitality lost in tan- 
ning. 

OXOILOX is a leather food and 
preservative, not a drug. 


All it does is to keep leather soft 
and strong and tough, so that it 
clings closety to the pulleys. But 
that is the whole theory of correct 
belt practice. Belts should cling 
so closely to pulleys that air is ex- 
cluded from between the two sur- 
faces. The partial vacuum thus 
formed makes slipping almost im- 
possible and enables belts to do 
their full duty running slack. 


OXoILOX is Nature’s remedy 
for slipping belts. 


FREE 


F. S. WALTON CO., Philadelphia, Pa. 


Gentlemen:—Kindly send me, free of charge, a Sam- 
ple Can of OXomLOX, the perfect belt dressing. 


F. S. WALTON CO., PHILADELPHIA, PA. 


PRESSERS AND REFINERS OF ALL GRADES OF NEATSFOOT OIL. 


Manes THis | 


Durable, 


The Akron Friction Clutch picks 


up the load gradually without 
shock or jar, is easily installed, 
adjusted and operated. Write. 


The Williams Foundry & Machine Co. 


Successors to the Akron Clutch Co. AKRON, OHIO. 


SAGINAW MANUFACTURING CO., 


SAGINAW, MICH., U S.A. 
MANUFACTURERS OF 


y GILBERT WOOD SPLIT PULLEYS. 


New York Branch, 88 Warren Street. 
Chicago Branch, 32 South Canal Street. 
Sales Agencies in all principal cities. 
Cable Address, “Engrave” A.B.C©. and Lieber’s Code. 


MOUND TOOLS. FOR THE ENGINE ROOM. 


This cut represents our new set of 20 tools gotten 

up for usein the engine room. Strictly high- 

& grade tools with all the good points of toolsmith- 

ingin theirmake-up. Conveniently arranged in 

finished Oak Case and every tool is guaranteed. 
No. 20 Set of 20 Tools . . . $4.00. 

Book “Engineers’ Chums” free. Address Dept, B 


MOUND TOOL AND SCRAPER CO. 
1606-1608 N. BROADWAY, ST. LOUIS, U. S. A. 


Our Patented 


Pipe Covering and 
Copper Gaskets scam 


f and Make Absolutely Tight 
Joints. Best and Cheapest. 
a\\ Samples Free. 


United States Mineral Wool Co. 
140 Cedar Street, New York 


WATER PROOF GEM BELT 


Not affected by water, steam, oil or gas. 

A demonstrated success. 

Small samples for test and full informa- 
tion to those interested by inquiring of 


JEWELL BELTING COMPANY 


Main Office and Belt Factory: 
HARTFORD, CONN. 


Branches: NEWYORK PHILADELPHIA CHICAGO 
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Jettrey Coal Handling Machinery 


nstalled for Speckel’s 
Sugar Refinery 


SAMPLES SPEAK LOUDER THAN WORDS 


Capacity for handling 120 tons of 
coal hourly. 
Bulletins B and C—free 
with catalog on elevating, 
conveying, screening, 
crushing, mining and drill- 
ing machinery. 


The Jeffrey Mfg. Company 
Columbus, Ohio, U. S. A. 


New York Pitteburg Knoxville Chicago 
De St. Louis Charlestown, W. = 
nver 
And there is no string to this method of selling our e ontreal, Can: 
We can elevate a distance of 100 
S T E PH E NSON or convey your COAL feet for less than ONE CENT A TON 


Bar Belt Dressing in quaptities of ONE TON A MINUTE or more. 


Catalog Free. 
THE C. O. BARTLETT & SNOW COMPANY, 
Label for Leather belts. 
es Label for Rubber or Canvas. . Cleveland. Ohio. 


No one kind is good for all belis— 
you know that. 


Send us 2c. for testing Sample, and say which: 


Of Dealers Everywhere, or 


STEPHENSON MFG. CO. 
Albany, N. Y. 
‘PHILADELPHIA 


Agents for England: THIRO ST BOS Toy 
3. B. Stone & Co., Finsbury Pavement, London. HAMBLET HAYES CO, EASTERN ACENTS, 


Shultz Aqua 
Water proof 
Belting 


will do your work 
and do it right in 
damp places, or 
where exposed to 
steam 

Aqua leather as 
well as the cement 
is absolutely imper- 
vious to surroundi g 
conditions The plies 
won't separate from 


The Wickes Heater 


Exhaust steam utilized for 
heating water for boiler feed or 
laundry work. 

Simple, effective, durable. 
Tested like a boiler. 


The Wickes Boiler Co. 


moisture, Main Orrick anp Works: 
Tell us your belt troubles. Get an Aqua Belt for 60 days free. Saginaw, Michigan 
SHULTZ BELTING Co BALES OFFICES: 
° 1411 West 8t. B’ld’g, West and Cedar Sts., New York City, 
1189 American Trust B'ld’g, Chicago, Tl, 
ST. LOU I S, MO. Penobscot B’ld’g,Detroit,Mich, Empire B'ld’g, Pittsburg,Pa, 
NEW YORK BOSTON (26-A) PHILADELPHIA 601 Brown-Marx B'ld’g, Birmingham, Ala, 


Robins Laminated Leather Belting 
Eliminates The Glue Pot 


SOLVES THE BELT PROBLEM. 


The Scientific Principle: The Positive Result: 
Continuous strands are spirally cut from the A continuous belt without laps, plies or cement. 
choicest leath: r locations cf the belting butt to Absolute uniformity of strength, gauge, balance 


exact mechanical gauge. The strands are then and flexibility, Complete adjustment to varying 
separately stretched to the extreme elastic limit 
and assembled on edge forming a belt «f any pulley conditions with the maximum of surface 


; . Remarkable power 
ractical length, width or thickness. Made end- and circumferential contact ' 
foo ess OD pullers with a simple interlocking splice. transmission and highest productive efficiency, 


Write for Circular No. 2 giving detailed description. 


ROBINS NEW CONVEYOR COMPANY 


NEW YORK, FACTORY, CHICAGO, . 
38 Wall Street. 168 Duane Street, N. Y. Old Colony Building. 


The Rowins Laminateo 
Learner Becr=s 


RHOADS \ Built for Service 
0ads & On 
NEW YORK | 
= 
A 
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Mottos for the 
Engine Room Given Away 


Trust in the Lord— 
but keep two gages of 
water on your own ac- 
count. 


BOVE is one of them. Eight all told. Everyone is 
snappy, appropriate, original. Well printed on 
heavy paper, 111-2 x 81-2 in size. Just the thing 
to have in your engine-room. 


You may have the full set of eight mottos free and 
postpaid if you will renew your subscription to 
Power and The Engineer at once. 


They go FREE to all zew subscribers, too. Get busy 
everybody and get the mottos. Never mind when your 
subscription expires. Send your renewal order wow, to date 
from the expiration of your present subscription. And you, 
Mr. Non-Subscriber, slip $2.00 in an envelope, give us your 
name and address and we'll send you the mottos at once 
and keep the best power plant paper in the world going 


-your way every week for a year. 


All orders must bear the request, ‘Send me the mottos.”’ 


505 Pearl Street, 


THE ENGINEER 


Published weekly at $2.00 a year inthe U.S. and possessions, $3.00 in Canada, $4.00 Foreign. 
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HOPPES STEAM 
SEPARATORS 


have a princtple of their own. Troughs partly filled with water intercept the 
entrainment and same is carried to the bottom of separator by drain pipe as 
shown in cuts. Hoppes Separators are of most ample proportions and afford a 
large reservoir of steam near the cylinder of engine, giving a high initial 
pressure on the piston and preventing vibration in the steam line. Their 
large receiver capacity also enables them to take care of heavy flushes of water 
due to priming which so frequently wreck engines. 


Hoppes Separators are built in both Cast Iron and Steel Shell types, the 
former in Horizontal and Vertical pattern, sizes 1" to g" inclusive, the latter 
in all sizes and of design to suit conditions. We make a specialty of Steel 
Shell Separators of large receiver capacity and are prepared to bid promptly 
on specifications for this style of separator. Workmanship, material and effi- 
ciency guaranteed. 


LIVE STEAM FEED-WATER PURIFIERS, 
EXHAUST STEAM FEED-WATER-~ HEATERS, 
OIL ELIMINATORS, ° EXHAUST HEADS 


WRITE FOR CATALOG 


HOPPES MFG. 


19 LARCH STREET, SPRINGFIELD, OHIO. 
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Steam 


AND 
Oil 


Separators 


“LOEW” Separators guarantee the highest 
efficiency and the greatest economy. 


The Steam Separator insures dry steam to 
the cylinders and prevents engine troubles; 
reduces fuel bills and adds to the efficiency 
of the engine. 


The Oil Separator is self-cleaning and will 
not clog. Its original efficiency is retained 
for an indefinite period. 


Catalogs mailed on request. 


THE LOEW MANUFACTURING CO. 
CLEVELAND, OHIO. 


DON’T ABRUPT 


in changing the di- 
rection ot the steam 
as it flows through 
an exhaust head or 
separator. The pen- 
alty for this incivil- 
ity to the steam 
will be paid in loss 
of pressure. You 
can only avoid it 
by extending 
courtesy through 
the use of 


DIRECT FLOW 


apparatus which 
doesn’t abruptly 
disturb its flow. 
This apparatus of 
the well known 


SWARTWOUT TYPE 


is only manufactured by 


She OHIO BLOWER CO., 


CLEVELAND, OHIO. 


“STANDARD ENGINEERING CO., Toronto, Ont., exclusive 
licensees and manufacturers fur the Dominion of Canada, 


8-A 


No Sediment o Scale 
Can Reach the Valve 


of Anderson's Improv- 
ed Steam Trap. 
Consequently you 
can always depend 
upon it to discharge f 
without loss of steam. 
Get the ‘Trap Book,‘* it’s free. e) 


THE V. D. ANDERSON CO. 
1935 West 96th Street, CLEVELAND, OHIO 


CUT THIS OUT 


And file for reference. Or, better still, write today 
for circulars of The GEIPEL STEAM TRAP. 


Made in Seven Sizes and for All Pressures. 


JOHN PLATT & COMPANY 
97 Cedar Street NEW YORK 


KITTS SPECIALTIES 
Are Standard 


Steam Traps 


Reducing Valves 
Safety Water Columns 
Low Water Alarms 
Low Pressure Boiler Feeders 
Vacuum Pressure Reducing Valves 
Pump Governors 
Fan Engine Regulators 
Damper Regulators 
Safety Feed Water 
Regulators 
CATALOG? | 


Kitts Manufacturing Co. 
OSWEGO, N. Y. 
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in a separator anyway? 
They don’t arrest the water 
when it comes in a rush ex- 

"cept to break it into fine 
particles that are the more 
easily carried off with the 
steam 


Don’t get out of order, have great 
capacity, are easy to mnapent, work 
at any pressure. 


Therefore the 


STRATTON 
SEPARATOR FOR OUR 


has none of them. CATALOG 


It throws the water out of “A” 
the steam by centrifugal TODAY. 
force and lets only the pure dry article pass to ——= | 
the engine. 

The STRATTON always does the work when 


others fail. 
Goubert Manufacturing Co., The Strong, Carlisle & Hammond Co. 
No. 90 West Street, 342 Frankfort Avenue, CLEVELAND, OHIO. 
.NEW YORK CITY, N. Y. 


Nason [lanufacturing Company’s 
STEAM TRAPS 
TR APS SPECIFY : 


Class B for pressures THE TRAP 
are especially adapted for draining less than 20 lbs. THAT ALWAYS 
steam separators and high pressure “FILLS THE 

mains. Also goodfor steam heating. All working parts are BILL” 
attached to the bonnet, end are removable with it. Valve sures 40 to 150 Ibs. 


outlets are large, to give rapid d scharges of condensation. 


Watson Steam 
Pump Governor 


should be used on all steam pumps where 
a fixed discharge presure is cesired. 

The construction permits of easy access 
to the stuffing box for removing packing, 
and the spring can be adjusted or entirely 
removed without interfering with any 
other part of the valve. Any practical 
man will readily see its advantages. 

All our goods are made in our own 
factory and tested before shipping. We 
guarantee them to give perfect satisfac- 
tion, Established 1878. 


Nason Manufacturing Company’s 


“Immersed Valve’ Boiler Feeder 
FOR LOW PRESSURE STEAM BOILERS 


As a safeguard against the destruction cf boilers through careless 
handling they are a necessary adjunct. Special Catalog. 


| 
NTE 


Send for Catalogue. 


Watson @ McDaniel Co., | | jason MANUFACTURING COMPANY 
148 North 7th Street, Philadelphia, Pa. 71 FULTON STREET, NEW YORK _| 
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Please write for Descriptive Catalog. 


Harrisburg Feed Water Heaters | tates 


Of Pure Seamless Copper Coils. Guaranteed to be the most 
effective, most durable and cheapest heater manufactured. 


Wrought Iron 


COPPER, IRON AND BRASS PIPE COILS PIPE 


AND BENDS OF ANY DESIRED SHAPE 


Manufactured by 


The Harrisburg Pipe & Pipe Bending Co. | BLack ano 


950 HERR STREET, HARRISBURG, PA. 


GALVANIZED 


Catalog ? 


The Gardner Governor 
and Separator Co. 


Quincy, Illinois. 


Greater Power 
At Reduced Cost 


by keeping water from the cylin- 
ders and o from the boilers. 


Gardner Separators 


reduce the chances of accident, 
cut down fuel and repair bills and 
in other ways help the engineer. 


buy a steam or oil separator with- 
out sending for catalog describing 


SWEET’S 


and then read and think about it 
and you'll order one: 6000 in use; 
deliver steam 99.8 dry; takes out 
all the oil, that is 99%. 


DIRECT SEPARATOR COMPANY 


712 South Geddes Street SYRACUSE, N. Y. 


OUR 
TWINS 


EITHER ONE 
WILL SAVE 
15% of fuel and 
preserve the boiler. 
Write for Prices, Etc. 


The Sims Co., 
ERIE, PA. 


Branch Office: 
136 Liberty St., New York, 
Tel., 529 Cortlandt. 


SEPARATORS 


ARE BEST for Live 
and Exhaust Steam. 


Positively Guaranteed. 


“TI take pleasure in stating that ths 
department has used the Baum Separators 
for a considerable time, and has found 
them to be all you claim for them and are 
satisfactory in every respect.’’ —The 
Superintendent of Public Buildings, 
Albany, N. Y. 


* Send for new Catalogue and prices. 


Hershey Machine @ Foundry Co. 
85 Water Street MANHEIM PA., 
U. S.A. 


Boston, Mass. 


W. G. Ruggles Co., 54 High St., Boston, Mass. 
R. D. Bliss, 40 Dearborn St., Chicago, IIl. 


These samples from a well-known New England plant show how a 


BLACKB URN-SMITH FEED-WATER 
FILTER AND GREASE EXTRACTOR 


turns dirty water or condensed exhaust into good boiler feed. 

The first sample contains traces of oil, rust, and other dirt from 
the heating system. The second, which is as clear as crystal, was 
taken after running the feed through our 2-in. filter at boiler pres- 
sure of 100 Ibs. and temperature of 225° F. 


It pays to save and filter the condensation. You don’t have to 
buy as much water, you keep scale-forming matter out and you re- 
duce repair and coal bills by putting into the boiler pure hot water 
which would otherwise go to waste. Write for treatise, “Feed Water 
Filtration.” 


JAMES BEGGS @ CO., 106 Liberty St., New YorK 
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Piping Hot 


Exhaust INLET exnaust | oUTLET 


The Reilly’ Multicoil Feed Water Heater 


High Efficiency on account of long 
travel of water through the coils; thorough 
agitation of water, therefore rapid absorp- 
tion of heater; the scouring of the inside 
of tube walls caused by the centrifugal 
force of the flow prevents scale accu- 
mulation in the coils. 


The Otis Feed -Water 
Heater, Oil Separator 
and Purifier is guaran- 
teed to heat the feed- 
water to 210-212° F. 
with the exhaust steam. 
Its seamless brass 
tubes retain their heat- 
ing qualities for an in- 
definite period. It’sa 
case of piping hot. 


Every coil a spring, no temperature 
strains. 


All tubes secured to headers with 
ground union joints. 


Accessibility to interior parts through 
large door in the shell, without discon- 
necting pipes. 

— For eliminating scale 


Tubes all standard and may be replaced and removing oil. the 
’ 


by the engineer, using no other tool than 


a wrench. 


Sizes: 30 H. P. to 6000 H. P. 
Write for Catalog. 


has no equal. 


Write for our twelve 
strong guarantees. 


THE GRISCOM SPENCER COMPANY 


General Offices: 90 WEST ST., NEW YORK. 


The Stewart Heater Co., 
45 E. Delavan Ave., Buffalo, N. Y. 


BACK PRESSURE A Written Guarantee 


IMPOSSIBLE To increase boiler ii 
capacity while reduc- \ = 
, as the shell ing fuel costs goes 
= a area of with every 
NATIONAL || Eclipse 
"| FEED WATER Feed Water 
HEATER Heater and 
Purifier 


is from six to 
ten times that These results are 
of the exhaust secured by elimina- 
pipe. tion of scale and 
prevention of foam- 
ing. 


2,5000,000 H.P. 
in use. 


Write for our catalog. 


Write for 
The National Pipe Bending Co. ie 


175 LLOYD STREET, NEW HAVEN, CONN. 


120 Liberty Street 54 High Street 
New York Boston, Mass. 


The Eclipse Feed Water Heater & Purifier Co. 
Oshkosh, Wisconsin. 
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Urbana, Ohio. 


stitute. 


The Desmond Automatic Injector 
The Acme Of Simplicity 


As far superior to 
the old style compli- 
cated Injectors as 
modern machinery is 
to that of a Genera- 
tion ago. 


Every one fully 
guaranteed. Accept 
no out-of-date sub- 
Insist upon 
the DESMOND. 
Write for Catalog. 


The Desmond-Stephan Mfg. Company, 


THE HOT WATER CURE 
FOR BOILER TROUBLES 


will enable you to get the greatest 
possible profit from your steam with 
a minimum expense if you install the 


Patterson-Berryman 
Feed Water Heater 


This heater differs from others in 
that it not only delivers hotter water 
at less expense but also removes all 
the scale-forming impurities. We 
will send you one on trial. 


Frank L. Patterson & Co. 


28 Cortlandt Street, New York, U.S.A. 


FOR POLISHING GOLD,SILYER. PLATED 
WARE, NICKEL, TIN. BRASS.COPPER. Ele 


THE ONLY METAL POLISH 


that works quick and easy and keeps its lustre. T R I LL T R 1U fl F a 
DOE 


Holds old trade and makes new. IT 
DETERIORATE. Established 16 years. 
3-Ounce Box for 10 cts. 
Sold by Agevts and Dealers all over the world. 
Ask or write for Free samples. 
Chicago, ’93; St. Louis, 
GEO. W. HOFFMAN, Expert Polish Maker, 
295 E. Washington St., INDIANAPOLIS, IND. 
Branches—New York, Chicago, San Franc’sco, 


S NOT 


5-Pound Pails, $1.00 INDI CATOR 


Highest Award, $50 Cheaper Than any Other High Grade Indicator 


CATALOG ? 


The Trill Indicator C0,, eacie st. Corry, Pa. 


All Working Parts Outside and Easily Accessible 


The construction of the Morehead Steam Trap is the simplest ever devised. As gravity is the motive power its 
operation is as reliable as that of any law of nature. Descriptive catalog on request. 


MOREHEAD MANUFACTURING CO., 1051 Grand River Ave., Detroit, Mich. 


Sole Manufacturers 


COOKSON STANDARD ALL CAST 
IRON FEED WATER HEATERS 


‘Highest Tem- 
perature and 
Positive Purifi- 
cation of feed 
water. 

Perfect Sepa- 
ration and Re- 
moval of Oil. 

Automatic 
Control of Cold 
Water Supply. 

Dry Steam for 
Heating Pur- 
poses. 

Finest Grade 
Special Fittings. 

Lime Catch- 
ing Pans.  Es- 
pecially Adapt- 
ed for use with 


. Heating Sys- 


tems, Dryers, 
Ete. 

Write for our 
new Heater 
Catalog. 


BATES MACHINE COMPANY 


Joliet, Minois 


THE WHITLOCK OPEN EXHAUST 
Feed Water Heater and Purifier 


Perfect Oil Separation. Easily Cleaned. The Highest 
Possible Temperature in the Feed Water. 


Manufactured by 


THE WHITLOCK COIL PIPE COMPANY 


HARTFORD, CONN. 
New York Office—Singer Building, 85 Liberty Street, 
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The DripCock 


Automatic 
Injector 


The Drip Cock of the U. S. | 
Automatic prevents freezing; pre 

vents overheating of suction pipe; 
prevents jet “‘liming up’’ when 

steam or check valve leaks; prevents 
destruction of hose on traction engines 

by heat from hot water, and has. 

many other exclusive advantages 

fully explained in our 


Engineer’s Red Book 


sent free on request. 


AMERICAN INJECTOR CO. 
Detroit, Mich., U.S.A. 


A Powerful Little 
Device for Elevating, Conveying 
and Transporting Liquids— 


Cannot be beat for rais- 
ing water from deep wells, 
mines or pits, filling or 
emptying tanks, raising or 
transferring liquids, etc. 

Note the straight pipe 
connections making it de- 
sirable for elevating water 
from deep driven or 
drilled wells. 


Positive in Its Work and 
Nothing to Get Out of Order 


You cannot afford to be without it. Write 
for complete description. Large Catalog sent 
free, 


The OHIO INJECTOR Co., 


The World’s Greatest Injector Manufacturers, 


WADSWORTH 110 Main St. OHIO, U.S. A. 


The 
Robertson- 


Thompson 
Indicator 


And 
Victor Reducing Wheel 


are invaluable to every 
ambitious engineer who 
sees the importance of 
keeping his engines run- 
ning at the highest-effi- 
ciency, and pushing him- 


self ahead. 


It is correct in design, 
principle and construc- 
tion. Its records are per- 
fect and always reliable. 


There is no Planimeter 
equal to the Willis in ac- 
curacy or price. 


Moderate in Price 
Sold on Easy Terms 


WRITE FOR DETAILS 


Jas. L. Robertson @ Sons 


46 Warren St,, New York 
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2633, 


DIXON'S 


“JOSEPH DIXON CRUCIBLE co 
JERSEY CITY,US.A. 


Keeps Bearings Cool. 


If you have some bearing that gives you more or less 
trouble, or are experiencing any difficulties in lubri- 
cating anything, you should try 


Dixon’s Flake Graphite. 


While this remedy is almost infallible, it is the best 
practise to use a little of Dixon’s Flake Graphite 
regularly and then friction troubles will never get a 
start. 


Write for free sample 94-C 
JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY, N. J. 


THE DETROIT 
IMPROVED 
STANDARD 

LUBRICATOR 


Some one of the 336 
different styles and 
sizes of our sight-feed 
patterns will fill any 
requirement you may 
have. When ordering, insist 
on getting the genuine Detroit. 
Write for a Catalog descriptive of the most 
complete line of oiling devices for all purposes. 


DetRoIT [UBRICATOR (OMPANY, 
DETROIT, U. S. A. 


You don’t have to take off your Lubricator 
if it needs cleaning or repairing, that is, if you 
have a latest improved 


ROCHESTER 


Automatic Lubricator 


All you have to do is to disconnect the piping 
and remove two bolts and the complete works are 
separated from the reservoir. Send for a catalog. 


GREENE, TWEED & CO. 


109 Duane Street, New York. 


The “Philadelphia” 
Grease Cup 


Automatic application of 
grease to the bearing 
without the use of spring 
compression. : : : : 


Nature Supplies the 
Feeding Force in the 
Form of Compressed 
2 


With many thousands of the “ Philadelphia’ Grease 
Cups in successful operation, on machinery of almost every 
description, we offer a system of lubrication which, for sim- 
plicity, cleanliness, economy, reliability and efficiency has 
no equal. 

The * Philadelphia“ Cup is not merely “as good as any 
other:* IT IS THE BEST, and we are prepared to prove 
our claim for actual superiority. There are more reasons for 
its practical success than we have room to mention here, 


Write for catalogue and full information 


The Philadelphia 


Lubricator & Manufacturing Co. 
The Bourse (Exhibition Dept.), Philadelphia, Pa. 
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A NEW | 
DEPARTURE 


(Au. Forceo Steet bhaaa 
\ CASE HARDENED : 


10" 


The Movable Jaw Extends Outward Instead of 


THREADS IN BOTH NUT AND JAW ARE ROUNDED THUS PREVENTING STRIPPING 


TRIMONT MANUFACTURING CO., 55-71 Amory Street, Boston, Mass. 


TRIMO MONKEY WRENCH 4) Forged sicel 


Toward the Handle, Therefore The Larger the Nut the 


Case-Hardened 


Send jor Catalog 


Vo. 21 


Longer the Leverage 


7 > as we may seem on question of Chain Pipe Wrenches, 
As insistent we believe the course O. K. Every job has its kinks 
and irregular, close or cramped fittings, too cramped 


for other tools with two jaws. Agrippas have one jaw, 
all the strength and “get there” on any kind of work. 
Agrippas are practically two tools in one because of 
utility. Discount and free trial from your dealer. 


66 99 
 Agrippas”’ 5. wit Lams & CO. svrexioe onor rorarnas, 


BROOKLYN AND 


CHICAGO. 


Knowledge is the Engineer’s 
his success or failure. Friends and 


depends entirely upon himself. If 


exercised. 


ci success. 


‘CYCLOPE 


him exaetly the information which he needs. These six massive volumes offer hi 


which will not weaken. 


Promotion comes with increased knowledge. The first-cliss engineer 
making steam and saving fuel. 
put his suggestions for improvements or repairs into drawings so that others can un 


covers all these subjects, and more. 


Sent express prepaid for five days’ FREE 
and $2.00 a month until you have paid the special $18.00 price; otherwise notify us 


Motors—Management of Dynamo-Electric Machinery—Electric Wiring—Storage 
Batteries—Machine Shop Work—The Lathe—The Planer—The Shaper—Sys- 
tems of Warming—Principles of Ventilation—Heating: Furnace, Steam, 
and Hot Water—Mechanical Drawing—Air Compressors. 


assistance in securing a position, but knowledge, and knowledge 
only, holds the position. The strength of any man’s support 


from day to day without learning more, without exercising his 
brain, his support will weaken—like muscle when not properly 
Do not let a few hours’ study stand in the way of your 


DIA of ENGINEERING 


helps every person interested in steam, gas and oil engines to get at just what he wants 
m a true’ support—a_ support 


The 3,000 7x10 in. pages are crammed with good brain exercises ‘ ; 
page plates, diagrams, seciions, tables, formulas, ete., tend to simplify this exercise without detracting from its benetits. 


Ile must understand more than one type of engine and more than one kind of fuel; 
how to mannge the dynamos that his engines drive, and how to wire for light and power. And he must know how to 
derstand them. This Cyclopedia 


$ 18.00 Special Price—Regular Price $306.00 


, examination. If it meets your needs, send $2.00 


AMERICAN SCHOOL OF CORRESPONDENCE 


support. Upon it depends 
influence may be of materia 


he is content to drift along 


it gives 
the 2,000 illustrations, full 


must know something besides 


to send for the books 


fy you to send for the books. 


at our expense. Regular price is $36.00, 
This work is invaluable in the library of any progressive man whether he is an engineer, fireman, — 
mechanic, superintendent, shop owner, student, inventor, or user of power in any form. 1-28-08. 
We employ no agents to sell our books, thus giving us the opportunity of Y 
selling direct to you at the very lowest price. “ P a 
chool o 
Brief List of Contents + Correspondence. 
Steam, Gas and Oil Engines—Indicators—Valve Gears—The Steam Turbine—( ompression 2 Please send set Oyclope- 
and Absorption Refrigeration—Marine Boilers and Engines—Condensers—Navigation— Pe) dia of Engineering for 6 
Locomotive Engines and Boilers—Vaive Motion—Air Brakes Automobiles—Principles of 
Heat—Chemistry—Construction of Boilers—Calorimeters—Steam Pumps—Elevators— and $2 00 month untti have 
Theory of Dynamo-Electric Machinery—Direct Current Dynamos—Direct Current © paid $18.00; otherwise I will noti- 


CHICAGO 
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THERE IS ONLY ONE 


ALBANY 


SUBSTITUTE 


Nothing “Sigs 
The only Genuine ALBANY GREASE has this trade mark on 
Worse every package. Look and ask for it. 
i Can Send for FREE sample cup and can of “Albany 
ole from top of cap to journal, where to be us: 
Imagine and firm’s 


MAD NLY BY 


ADAM COOK'S SONS, 
313 WE 


ST ST., NEW YORK. 


Engine Oijiling In The Modern Power Plant 


oe ee Down in what most people regard as the wildest 

ROE ie part of south central West Virginia, in the territory 
irom which some of our finest smokeless fuels are 
secured, is the McKell Coal & Coke Co., Glen Jean, 
W. Va., Operating collieries scattered at convenient 
points over a tract of several thousand acres. Elec- 
tric power for operating these numerous scattered 
mines is supplied by an alternating current system 
of distribution from a central power plant. High- 
tension alternating current is transmitted from the 
central station to scattered substations, where it is 
transformed and converted into low-tension contin- 
uous current for use at the adjacent mines. 

The illustration shows the first 500-k.w. alter- 
nating current generating unit in the power house, 
which provides space for installation of a duplicate 
unit. At the left may be seen the Duplex Type White Star Oil Filter and circulating pump of the White Star Con- 
tinuous Oiling System here in use for Iubricating all the engine bearings. Overhead, out of sight among the roof trusses, 
is a reservoir from which the oil is piped to feeds fitted to all the bearings on the engine. All oily drips from the 
various bearings are drained to a tank beneath the engine room floor, from which they are lifted automatically to 
the White Star filter on the engine room flocr. After being thoroughly cleaned in the filter, the oil is pumped back 
to the overhead reservoir, ready for use again. Thus there is a constant stream of oil fed to all bearings, amounting 
in this case to a circulation of about 200 gallons per day. The reservoir is so arranged that any excess pumped to 
it would be returned through automatic valves to the filter. 

By use of the White Star continuous oiling system the bearings are all supplied with a copious flood of oil, 
affording that generous supply which is known to be necessary to perfect jubrication, yet absolutely without waste, 
since not a drop of oil can escape from the system, except as it is actually worn out in the bearings. 

We are prepared to equip power plants of any size contracting to furnish the necessary apparatus or erecting such 
outfits complete. Our catalog “D” treats fully on this subject. Send for it. 


Pittsburgh Gage @ Supply Co., Pittsburgh, Pa. 
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The seat is made of a HARD, CLOSE- 
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PRESSURE 
REGULATORS 
SAVE 
STEAM 


Automatically 


If you are using live steam for heating, drying, cooking or some other 
purpose at a pressure lower than that carried on the boiler, let the Davis 
Pressure Regulator make the reduction for you automatically. 

This valve can be adjusted to deliver steam at just the pressure needed 
and it will maintain that pressure without fluctuations no matter how 
much the initial boiler pressure may vary. 

Reducing steam by throttling through a cracked globe or gate valve 
PRESSURE is about as satisfactory as using saw dust for fuel. You may be able to 
eens get along after a fashion, but why not do it right—automatically. 

If. you are running your engine non-condensing a Davis Automatic Back Pressure Valve will 
enable you to make use of the exhaust steam instead of letting it go to waste. 

Contrast this valve with its semi balanced disc, small weight and noiseless operation without 
any possibility of injury to the seats, with the old style single seated valve which pounds like a 
trip hammer and keeps you poor buying seats for it. Is there any comparison—would you 
choose the single seat ? 

Send for a complete catalog of Davis Valve Specialties. It is of in- 
terest to both owner and operator. 


G. M. Davis Regulator Company, 


1942 Milwaukee Ave., CHICAGO. 
BRANCHES—NEW YORK—123 Liberty st. BOSTON—104 High St. ST. LOUIS, 735 8. 4th 8. 
SAN FRANCISCO—216 California St PHILADELPHIA—656 N. 2nd St. 


PITTSBURGH—1206 Park Building. 


BACK PRESSURE VALVE 


VALVES 


Makes no difference what kind of a Valve 
you want, how you want it made or where 
you want it shipped, we' can supply it on 
shortest possible notice. 


We manufacture valves and pipage equipment of every de- 
cription, for all kinds of plants, Steam Separators, Tuyere 
Cocks, Brass Unions, Etc. Also make Pipe Bends, and do 
all kinds of Pipe Fitting, either assembled or ERECTED. 


SEND FOR CATALOG 


PITTSBURGH VALVE FOUNDRY 
& CONSTRUCTION CO. 


Pittsburgh Cleveland New York Boston Birmingham, Ala. 
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The Engineer Who Knows 


the good and bad points of all valves will in- 
variably use a WILLIAMS, because experience 
has taught him that it is the most reliable and 
economical valve for his steam plant. 

It is heavy in construction, can be repacked 
under pressure, and is easily reground when nec- 
essary without any extra expense. Guaranteed 
for 200 lbs. working pressure, the WILLIAMS 
is seen at its best where all other valves fail. 

Order a sample from your dealer. 


> The Williams Blue Book should be in the hands of every wide-awake power user. It's 
4 j worth having. It contains nearly 200 pages, with 500 handsome illustrations showing 


our complete line, and is full of valuable tables, data and useful engine room recipes. 
Just off the press. New, fresh and interesting. We want you to have a copy. A postal 
with your full address brings it in the next mail. Don't delay. Write today. 


The D. T. Williams Valve Co., 


CINCINNATI, OHIO, U. S. A. 


PITTSBURGH IRON BODY GATE VALVES 


have been thoroughly tested under the most severe conditions known and have proved 
that they work under all pressures with less wear on the faces of the discs and seats than 
any other valves made. 


ALWAYS 


ALWAYS 
SPECIFY SPECIFY 


WORKS, BARBERTON, O. 


They are made standard for 150 lbs. and extra heavy for 250 Ibs. working pressures. They 
can be furnished secre wed, flanged or hub end; with by-pass, spur or bevel gearing and are 
suitable for steam, gas or water. They are made with outside screw and yoke or non- 
rising spindles. We have many thousands of them in use in all parts of the country and 
have never had a complaint or a valve returned. 


PITTSBURGH VALVE & FITTINGS COMPANY, 


General Offices and Works: BARBERTON, O. We Manufacture all kinds of Valves and Fittings. 
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EMERGENCY 
You Turn The Crank WORK IN 


And the tempered tool steel cutters do 

the rest. By “the rest” we mean 
truing up valve seats, saving steam and 
power, and eliminating unnecessary 
work resulting from leaking, dripping 
valves, 


The Dexter Valve Re-seating Ma- 
chine will renew your valves quicker, 
easier and cheaper than any other 
device, and you need not remove 
valves from the pipe line. 


Sent free on 30 days’ trial. 
Write for Booklet P, 


Leavitt Machine Co. 


Orange, Mass. 


POWER PLANTS 
MUST BE DONE 
IN A HURRY. 


“TOLEDO” Pipe Threading Devices 


thread pipe up to 12”. ONE MAN can do it quickly 
and in any place, in any position. An invaluable line 
of tools. Let us tell you about them. 
The Toledo Pipe Threading Machine Co., 
TOLEDO, OHIO. 


La 


THE EMERGENCY PIPE 
CLAMP, for repairing splits 
and rust holes. Made of mal- 
leable iron from % in. to12 
inches. 


THE CLIMAX STEAM JOINT CLAMP 
Mild for repairing leaks at joints where pipes 
Lo are screwed into fittings. Made of brass 
for all sizes of pipe. 


PIPE REPAIRS FOR ANY CONDITION 


Send for Catalog of 
STEAM SPECIALTIES 
JAMES McCREA & CO., 
MANUFACTURERS, 
61 West Washington St reet, Chicago. 


Peerless No. 4 Improved Pipe 
Threading and Cutting Off Machine 


There must be some good reason for so many 
duplicate orders. You'll know the reason, 
if you are a user of our machines. They are 
built for rapid and economical production 
and will stand the racket for years. 


WRITE. 


BIGNALL & KEELER MFG. CO., 
EDWARDSVILLE, ILL. 


Unlike Globe and Gate Valves 


The Homestead Valve seat is absolutely protected 
from wear as the pressure passes through it. 


HOMESTEAD VALVE MFG. CO., 
BRASS FOUNDERS, PITTSBURG, PA. 


You Know the Value of a Uniform Pressure 


The Mason Reducing Valve by a simple turn of the 
key secures the desired pressure and maintains it as 
long as you like. Get our catalog. 


THE MASON REGULATOR CO., ~ BOSTON, MASS. 


MANGANESITE PASTE 


(TRADE MARK REGISTERED) 
A Superior NON-POISONOUS Jointing Material of Metallic Composi- 
tion; for FLANGE an’ SCREW-JOINTSot every description on Steam, 
Water, Air, Gas, Ammonia, etc. UNITES TWO METALS AS ONE. 
Cheape’, more efficient than red lead—no waste in its use. 


WALCH & WYETH, 87 Lake St., CHICAGO. 


Manufacturers of the Erwood Straightway Swing Gate Valve. Many 
valuable features in one valve. Write for Catalog. 


GAGE ACCURACY 


is the only thing that makes a gage worth 
having. The Ashton 1s accurate beyond all 
others. Write. 
THE ASHTON VALVE CO. 
Boston, U.S. As 


NEW YORK St. John’s House, London, Eng. CHICAGO 
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GAUGE COCK never Leaks 


IS ABSOLUTELY TIGHT UNDER ANY PRESSURE. 
down the velocity of the fluid through the seat ‘‘14’’ and preventing steam-cutting as the valve closes. 


In closing, the piston 13” enters the cylinder, cutting 


A slight 


movement of the lever reduces velocity of discharge and prevents flashing. Made of high grade steam bronze and 


with or without packless, non-sticking shut-off valve. 


WRITE TO-DAY FOR CATALOGUE No. P-F, describing all our steam ialties, includi Wat 
Gate Valves and Heavy Bronze Fittings also CATALOGUE P-B describing 


THE OHIO BRASS CO., MANSFIELD, OHIO. 


CHICAGO OFFICE 
277 DEARBORN ST. 


Hinged Pipe Vises 


Made in 4 Sizes 
Ranging from O to 6 inches 


Manufactured by 


The Armstrong Mfg. Co. 


Bridgeport, Conn. 


This Mark 
Means the 
Genuine 


287 Knowlton, St. 


The Forbes Patent 
Die Stock 


Simple in construction 
Fewer moving parts 


No unnecessary changes 
Requires less power 
WRITE 
THE 
Curtis @ Curtis 
Company 


85 GARDEN STREET 
BRIDGEPORT, CONN. 


Branch Office, 60 Center St., New York 


When You Pick up a 


BEAVER 


It’s Ready for Use on Any Size 
Pipe—Without Changing Dies. 
One Man Cuts ANY Size 


No 6—Cuts 1} to 3¢” without changing dies or bushings. 


BEAVER DIE STOCKS ARE MADE IN ALL SIZES. 
Each size cuts the four sizes within its range without chang- 
ing dies, adjustable, and capable of cutting nipples and 
crooked threads. 


CONSIDER THE CONVENIENCE AND ECONOMY of 
Die Stocks which save the time of changing dies, no loose 
parts to get lost or misplaced—and one man can cut ANY 
size thread. 


SOLD ON 10 DAYS’ TRIAL BY ALL JOBBERS. 
WRITE US TODAY FOR PARTICULARS. 


The Borden Co., Warren, Ohio. 


DEPT. F. 


GET ONE FREE 


Put it on your boiler and give it a good trial for 
amonth. If it gives you absolute satisfaction, 
keep it, and pay for it; otherwise, send it back 
at our expense. 


THE P. B. H. WEIGHT GAUGE COCKS 


There is but one renewable part; the special 
me‘al valve pencil, which lasts for years and can 
be replaced for a few cents, in a minute’s time. 
Thousands in use. Absolute satisfaction on 
high pressure. 


THE PAUL B. HUYETTE COMPANY, INC. 
2025 BETZ BUILDING, PHILADELPHIA 


Be 7 
Valves. 4 
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RE-COOLING CONDENSING 


KOERTING SPRAY NOZZLES 
WATER 


PLANT INSTALLED AT DEADWOOD, S. D. 


One of the most important uses of spray nozzles is the re-cooling 
of condensing water, as frequently the available water supply for con- 
denser is insufficient and the necessity then arises to use the whole or 
part of the limited supply over and over again. 

To prepare the hot water discharged from condenser for efficient 
re-use, it must be cooled. 

Our Spray Cooling Plants are installed throughout the country, the 
above cut showing plant installed for the Consolidated Power & Light 
Co., Deadwood, S. D. 

Our plants are a success wherever installed, cooling the water to 
within several degrees of surrounding atmosphere. Following we 


enumerate several concerns who have installed our system: 
PHILADELPHIA RAPID TRANSIT CO., Philadelphia, Pa. 


‘ (32nd & Dauphin; Ogontz & Wyoming Power Plants.) 
DELTA SPINNING MILLS, Frankford, Philadelphia, Pa. 


MACON ELECTRIC CO., Macon, Ga. 
CAMBRIA STEEL CO., Johnstown, Pa. 
EVANSVILLE GAS & EL. CO., Evansville, Ind. 
ARMOUR & CO., Fort Worth, Texas. 
CARNEGIE STEEL CO., Pittsburg, Pa. 


WRITE FOR CATALOGS 6-A and B. 


SCHUTTE @ HKOERTING CO. 


New York: 50 Church St. 12th and Tompson Sts. Chicago: Security Bidg. 


Boston: 43 High St. PHILADELPHIA Pittsburg: Keenan Bldg. 
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| PUMP AND 1 SET OF VALVES 
BETTER THAN 


2PUMPS AND5 SETS OF VALVES 


THE WHEELER-EDWARDS SUCTION- 
VALVELESS AIR PUMP does the work of a 
separate condensation pump and of a rotative 
dry vacuum pump, while rendering unnecessary 
the air cooler and the jacket circulation pump 
usually used with a dry air pump. It gives as 
good, or better, vacuum than does this complicated 
combination of apparatus. 


It can do this because of its peculiar method of 
operation and the fact that it has only one set of 
valves, which is a practical advantage besides. 

The WHEELER-EDWARDS pump _ contains 
head valves only. At the beginning of each stroke 
the pump barrel is in perfectly free communication 
with the condenser. The air flows in freely, in 
fact is assisted in by the aspirating action of the 
injected water. This is in great contrast to the 
ordinary air pump, where the water and the valves 
tend to lock the air out and require pressure in 
the condenser to overcome them. 

The WHEELER-EDWARDS pump is much 
more easily kept in order. In fact, it is less liable 
to wear or derangement than is the ordinary wet 
vacuum pumps, for it has only one set of valves, 
as against three in the latter. Even this one set 
can be inspected while the pump is running. 

It is well known that bucket valves wear out 
sooner than others because of the speed and reversal 
of the bucket, but the WHEELER-EDWARDS 
has no bucket valves. Its head valves are not 
subject to severe usage, as the piston, by reason 
of the fly-wheel, “‘dwells’? for a moment at the 
end of each stroke. There is none of the jerky 
motion of direct-acting pumps. 

IF YOU ARE INTERESTED IN AIR PUMPS 
WE WOULD BE PLEASED TO SEND YOU OUR 
TREATISE ‘4 P,”’ WHICH NOT ONLY DES- 
CRIBES THIS PUMP, BUT CONTAINS VALU- 
ABLE INFORMATION AND TABLES ABOUT 
VACUUM APPARATUS IN GENERAL. 


WHEELER 


CONDENSER AND ENGINEERING CO. 
CARTERET, N. J. 


We're Going to 
Raise Your Salary 


“Yes, young man, we find that the train- 
ing you have applied to your work has 
been so beneficial to the Company that 
we are going to encourage your further 
efforts by raising your salary.” 


Such scenes as these are actually taking 
place every day. The man who gets the 
raise is the trained man—the expert— 
while the untrained man plods along at the 
same old wages. If you are poorly paid 
and have ambition, there is a practical and 
definite system by which you can obtain 
promotion—a system that last year brought 
over $20,000,000 in increased salaries to the 
men that adopted it. 

You won’t have to leave home; there’ll 
be no interruption in your work; there’s 
no age limit; you won’t have to buy books; 
it makes no difference what you do or where 
you live; lack of capital is no barrier; it 
makes no difference how scant your spare 
time may be. 

If you are ambitious, mark and mail this 
coupon NOW and find out the most prac- 
tical way to raise your salary. 

eee 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 979, Scranton, Pa. 


Please explain without further obligation on my part, how Ican qualify fora higher 
salary and advancement to the position before which I have marked 


Electrical Engineer 


Machine Designer 
Elec.-Lighting Supt. 


Sanitary Engineer 
Mechanical Draft. 


Architect 


Elec.-Railway Supt. 
Electrician 
Telephone Engineer 
Civil Engineer 
Bridge Engineer 
Mechanical Engineer 
Stationary Engineer 
Gas Engineer 
Refrigeration Eng. 
Traction Engineer 


Foreman Machinist 
Foreman Toolmaker 
Foreman Molder 
Foreman Blacksmith 
Marine Engineer 
Hydraulic Engineer 
Municipal Engineer 
R. R. Construc. Eng 
Surveyor 

Mining Engineer 


Architectural Draft. 
Ad Writer 

Window Dresser 
Chemist 
Sheet-Metal Draft. 
Ornamental Design. 
Textile Designer 
Bookkeeping 
Stenographer 


Civil Service Exams. 


Name 


St. and No. 


\ 


City — 


e 
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AMERICAN STEAM PUMP CO. 


BATTLE CREEK, MICH., U. S. A. 


Manufacturers of 
MARSH and AMERICAN STEAM and 
POWER PUMPING MACHINERY 
for Every Service. . 


We make a specialty of VACUUM 
PUMPS, both STEAM and POWER, for 
heating systems. 


Send for Catalog 17-G. 
SIMPLEX NOT DUPLEX. 


American Electric Driven Vacuum Pump. Silent Chain Drive. To be simple is to be great. 


GREAT BURNHAM 


Steam Pumps 
WILL NOT SHORT-STROKE 


Steam, belt and moto:-driven 
to meet every requirement. 


Buy a Burnham’’ and Save Money 


Made by the 
UNION STEAM PUMP CO. 


WRITE FOR CATALOGUE NO. 17-E Battie Creek, Mich. 


Boiler Feed Pumps 


MYERS POWER PUMPS 


Adapted especially for gas 
engines, motor and belt 
powers, in harmony with 
present requirements. 

Catalog sent on request. 


F. E. Myers & Bro., 
Ashland, Ohio, U. A. 


> Gincinnati, Ohio 
Builders of 
PUMPING 
MACHINERY 
= Single Duplex 
= and Fly-Wheel 
Types 
Water Works 
Pumping Engines 


If the Name of 


WORTHINGTON 


is on Your Pump it Means 


“The BARNES” 
LATHES 


9 in. to 13 In. Swing. 


No. 4% Lathe, 9in. x25in., List $ 75.00 
No.5 Lathe, 11 in. x 34in., List 100.00 


WORKMANSHIP W. F, JOHN BARNES C0., 990 Ruby Street, Rockford, 
BEST 
SIG 
SATISFACTION Dean Bros. Steam Pump Works 
INDIANAPOLIS 


Write for Bulletin W. 117. 


HENRY R. WORTHINGTON 


115 Broadway, NEW YORK. 


Simple and Duplex Boil- 
er Feeders. Jet and Sur- 
4 face Condensers. Power 
Simple Plunger Pum> and Electric Pumps. 


10008 
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Pumping 
Without 
A Pump 


By force of a 
vacuum created 
in thecon- 
tracted throat of a 


Baragwanath 
Siphon Condenser 


the exhaust steam is 

pumped from the engine, 

condensed and returned for 

re-use. No air pump is re- 

quired and the condenser 

siphons its own water. 
WRITE. 


WM. BARAGWANATH & SON, 


54 W. DIVISION ST., CHICAGO, ILL. 


Thos. B. Whitted, Piedmont Bldg., Charlotte, N. C., Southeastern Manager. 


work smoothly, quietly and economically whether 
driven by steam, gas or motor. 


All working parts fully enclosed and_ still 
readily accessible for inspection when necessary. 


Capacities to 2000 gallons per minute. 
SEND FOR CATALOG “E.”’ 
DU BOIS IRON WORKS 
Established 1877 


805 Brady Street, Dubois, Penna. 


Alberger Condenser Co. 


Condensers, Centrifugal, 
Cooling Volute, 
Towers, 95 Liberty St. P 
Vacuum New Yor k om 
Pumps, Turbine 
Heaters Pumps 


Alberger Pump Co. 


Warren Steam Pump Co. | 


Warren, Mass. 
PUMPS FOR ALL REQUIREMENTS. 


Piston—Plunger—Hydraulic—Deep 


Well—Power. 


Air Pumps and Jet Condensers, Combined Air and Circulating, 
and Marine. Catalog. 


The Many Installations of GOULDS 
Efficient Triplex 
Power Pumps 


For Municipal Water Works 
boiler Feediug 

Hydraulic Elevators 

Mine Pumping 

General Water Supply, Etc. 


Have fully demonstrated 
their practicability and 
eficiency for these im- 
portant services. 


The Goulds Mfg. Co. 


Seneca Falls, N. Y. 


New York. Philadelphia. Pittsburg. 
Bt. Louis, New Orleans. Chicago. 
Los Angeles. San Francisco. Louisville. 


Ask for 
Catalogue 
“G"’ and 

treatise 
‘Feeding 
Boilers.”’ 


Power 


service. 


For oper- 
ation by 
any power. 


Pumps 


The Deming Company 
Salem, Ohio 


Agencies in 
Principal Cities 


By! “UNEQUALED FOR SIMPLICITY” 
tithe atic Ui 
| so | Deming 
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Forced Draft Apparatus tor Battery of Three Boilers 


Equalized Draft 


Most cheap fuels require a strong draft; their 
cheapness itself shows that they are unsuitable 
for ordinary furnaces. With any fuel, economy 
in cost of boilers, real estate and other expenses 
entering into steam production demand a high 
rate of combustion, which in turn requires a 
strong draft. 


The draft obtainable from chimneys without 
excessive cost is strictly limited, especially 
where the load has increased over the capacity 
originally intended. 


Forced draft fans combined with exhausters 
or chimneys have marked advantages. With 
exhausters or chimneys alone, the entire boiler 
setting is under suction, and air leaks in through 
cracks and crevices, and even through the 
mortar and brick. This air dilutes and cools the 
products of combustion, thereby reducing the 
boiler efficiency. 


On the other hand, with forced draft alone, 
the interior of the furnace is under pressure, and 
there is a constant leakage of hot gases outward, 
heating and injuring the boiler setting and 
fouling the air in the boiler room. 


However, where part of the draft is produced 
by a chimney or an exhaust fan and part by a 
forced draft fan, there need be no difference of 
pressure between the inside and outside of the 
furnace. 


In short, equalized draft leads to high fur- 
nace efficiency, just as the Green Fuel Econo- 
mizer leads to high boiler efficiency. Also like 
the Economizer, it permits increasing the capac- 
ity of existing plants at small cost, and with 
improved economy. 


A forced draft arrangement in connection 
with a chimney fs shown above, the chimney 
draft and forced draft each being regulated 
by automatic dampers. We have also installed 
plants with forced draft fans in connection with 
exhausters, the speeds being automatically reg- 
ulated. 


State your conditions, and we will devise 
suitable plans. Also ask for our special pamph- 
let, No. 108 P, on Mechanical Draft. 


The Green Fuel Economizer Co., 
Matteawan, N. Y. 


New York City, Boston, Chicago, Atlanta, San Francisco, 
Los Angeles, Seattle, Salt Lake City, Montreal. 


Engineers, Builders of Green’s Fuel Economizers, Fans, Blowers, 
and Exhausters, Steam Air Heater Coils, Waste Heat 
Air Heaters, Mechanical Draft, Heating and 
Ventilating and Drying Apparatus, 
Draft Dampers and Engines. 162 


No More 
Steam Wasted 


When you keep an accurate 
expense account you are like- 
ly to spend less money fool- rl ——— 
ishly—it is the same way ‘= PAT 
with steam. 


SEPT. 1.1898 


This Meter is also adapted 
to the measurement of water, 
of air and other gases. 


St. John 


Write. — ing 

G. C. ST. JOHN Recording 
Steam 
140 Cedar St., NEW YORK Meter. 


pant’) 


Any Pressure 


UP TO 8,000 LBS. PER SQ. INCH 
can be positively and automatically 
controlled with the 


FISHBR governor 


For use in Hydraulic Service, Air 
Compressors, and all types of Pumps 
working under pressure. Sold under 
guarantee to satisfactorily perform 
its work. Write if interested. 


THE FISHER GOVERNOR CO. 
MARSHALLTOWN, IA. 


Hydraulic Presses 


We have thousands of patterns covering 
Straightening, Baling, Banding, Broaching, 
Caking, Capping, Die, Wheel, Fist, Crank 
Pin, Embossing, Forging, Forcing, Mandrel, 
Laboratory, Oil and Powder Presses. We 


manufacture all types. Every one guaranteed. 


WATSON-STILLMAN CO. 


50 Church Street, New York City, 
- Chicago Office, 453 The Rookery. 
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Permanent Tile Forms For 
Reinforced Concrete 


This system of chimney construction will save, as com- 
pared with the iron stack, over $150 a year. Write. 


Wiederholdt Construction Co., 
American Trust Bidg. CHICAGO, ILL. 


CONTRACTORS, 
CENTRAL STATION HEATING, 


Write for valuable information 


AMERICAN DISTRICT STEAM CO., 


Lockport, N. Y. Toronto, Can. Chicago. 


ROBERT W. HUNT & CO. 


Bureau of Inspection, Tests and Consultation 


Inspection of Rails and Fastenings, Cars, 
Locomotives, Pipe, Etc. Bridges, Buildings 
and otherStructures Chemical and Physical 
Laboratories. Reports and Estimates on 
Properties and Processes. 


West Street Bldg., New York. 

1121 The Rookery, Chicago. 
Monongahela Bank Bidg., Pittsburgh. 
Norfolk House, Cannon 8t., E. C. London. 


Here 
is 
An- 
other 
Curtis Specialty 


The Curtis 
Damper 
Regulator 


is the most simple, durable and 
economical device on the market. 
Regulates to any position with the 
varying steam pressure—no water 
connection. It is fully up to the 
standard of other Curtis products. 


IF YOU ARE NOT FAMILIAR WITH 
THEM WRITE FOR DESCRIP- 
TIVE CATALOG. 


Julian D’Este Company 


24 Canal St., Boston, Mass. 


BOILER DOOR ARCHES 
AND FIRE BOX BLOCKS 


TONGUED AND PATENT BACK 
GROOVED COMBUSTION 
CHAMBER ARCH 


Boiler Door 


Arches 


The “STEEL MIXTURE” Boiler Door 
Arch takes the place of the built up Jambs 
and iron or brick arch that is ordinarily 
used. 


The Jambs are in one solid, smooth piece 
the full height of the door and flaring back 
from the opening. 


On these, and held to them by tongue 
and groove, is the Arch. This is in two 
pieces, jointed in the centre and extending 
from the front to the boiler. 


For convenience and durability, this con- 
struction is unexcelled. Write for particu- 
lars asking for Dimension Booklet. 


BRANCH OFFICE. 1402 BROADWAY. NEW YORK CITY. 


Over 7500 Hammel Oi! Burners |, a | 
609 North Main Street, LOS ANGELES, CAL, 
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The erate which car- 
ries with it a GUAR- 
ANTEE to evaporate 
25% more water than 
any other grate or 
stoker in the market 
under similar condi- 
tions or no money. 


REAGAN GRATES 


Adopted by the Bos- 
tonandNorthern Street 
Railway Co., and the 
Boston Elevated Rail- 
way Co., Boston, Mass, 


REAGAN GRATE BAR CO., 


Your Boiler Settings 


require the protection 
of perfect fire brick 
Write for prices. 


Preshrey Fire Brick Works 
Taunton, Mass, 


that pays the coal bills. 
THE WILHINSON MFG. CO., 


From The Coal Cellar To The SKy Above The Plant 
WILKINSON'S AUTOMATIC STOKER AND SMOKE PREVENTER 


makes its good influence felt and especially in the pocket 


Bridgeport, Montgomery Co., Pa. 


TRADE MARK 


FANS AND BLOWERS 


BUILT ON THE TURBINE PRINCIPLE 


SIROCCO ENGINEERING CO, 138 Cedar Street, New York 


MARTIN GRATES 


Martin Anti-Friction Rocking Grates will burn slack 
coal and get the same steam results as ordinary 
grates do with best lump coal. Catalog tells why. 


MARTIN GRATE COMPANY, 281 Dearborn Street, CHICAGO. 


ANY TYPE OF BOILER 
The Murphy Automatic Smokeless Furnace 


burns slack and other low cost fuels with unexcelled economy and 
absolute smokelessness. Strictly automatic in feeding and distribu- 
tion of coaland the removal of the ash. Send for a complete de- 
scription. 


MURPHY IRON WORKS, 5 Walker St., DETROIT, MICH. 
UNITS OF ANY SIZE 


C-0-Two Tile 


FIRE ARCHES 


Any Rise, Any Span, 
Air Baffle Mixing System 
produces 


RESULTS 


G-0-TWO FURNAGE GOMPANY, Syracuse, N. Y. 


PREVENT SMOKE 


Write to us for descriptive matter relating to a device that is 
mechanically correct, simple in construction, absolutely automatic, 
and its effectivehess in preventing smoke from Bituminous coal 
under any und all conditions has been fully demonstrated. 


CLIMAX SMOKE PREVENTER COMPANY 
205 Equitable Building, Boston, Mass. 


MF'G.BY NEEMES. SROS, TROY, 


PATENT 


LOOK AT THIS 


NEEMES BROS. 


IMPROVED 


Clinker Cutting, Shaking 
and Dumping Grate 


unlike all other grates will cut from both 
sides of the shaker alike. Makes more steam 
with cheaper fuel and less of it. A slight 
agitation shakes out the ashes or a full open- 
ing dumps everything into the ashpit. rite. 


NEEMES BROS., 
41-49 Adams St., TROY, NEW YORK 


©. W. VAN BLARCOM, Room 533, Terminal Bldg , 30 Church 8t., 
Agent for New York City and vicinity BAB ~OCK & WILCOX, Ltd., 
Montreal, Canada, Sole makers for Canada BURKE ENGINEERING 
CO., 311 Industrial Bldg., Providence, R. I, Sole Agents for the New 
England States. 
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POWER AND THE ENGINEER. 


A book that 


should be in the 
hands of every 


engineer 


It Explains 
‘and Shows 


The science of electricity 
clearly. How the dynamo is 
made and the different methods 
of winding armatures. How 
to connect the dynamo to switch- 
board. How to care for and 
handle dynamos. How to con- 
nect dynamos together when 
running in parallel. What to do 
if your dynamo works badly. 
How to instaii, run, care for and 
handle dynamos and motors. 


How to set valves on the dif- 
ferent kinds of steam engines so 
as to get the best results. How 
to get the proper amount of com- 
pression on each end of a cylin- 
der. How to line an engine so 
that it will run smoothly. How 
to equalize the cut-off. How to 
set the valves on different 
kinds of steam pumps. The care 
and handling of inspirators and 
injectors. Care and operation 
of different kinds of pumps. 
The care and handling of, how 
to indicate and set the valves, 
how to find horse power and 
how to get the proper compres- 
sion on a compound condensing 
engine. How to line a_ twin 
tandem Corliss engine. How to 
line and put up shafting and 
how to figure out the horse power 
of shafting. How to figure the 
different kinds of gearing, and the 
horse power of the different kinds 
of gears. How to figure horse 
power of belts and their care. 
Also the driving power of belts. 
Rope transmission; horse power 
transmitted by rope. 


TULLEY'S HANDBOOK 


— 


This Engineer 
is one of 25,000 who own, believe in, 
and are guided and helped in their every- 
day work by Tulley’s Handbook. 

This is the standard work, the 
encylopedia, the dictionary and _ gos- 
pel of the steam and electrical power 
plant engineering profession. There’s a 
thousand pages, every one brimful and 
bristling with useiul, practical informa- 
tion. Yet, in all those thousand pages 
you can’t find anything foggy; no alge- 
bra; no Latin nor Greek; no ‘isms 
nor ’ologies—nothing but what is plain, 
clear, understandable and useful. Tulley’s 
Handbook is a friend, a counsellor, a 
right-hand helper to every engineer and 
those who would be. Read the list 
of contents herewith. Then read the 
guarantee. Then send us your order. 
You'll never regret it. 


GUARANTEE—Send $3.50, the price of the 


book postpaid. We'll mail at once. If you are 


not satisfied in every particular, return the book 


in good condition within five days of receipt 


and your money will be refunded at once. 


Hill Publishing Co. 


505 Pearl Street, New York 
Power American Machinist 
The Engineering and Mining Journal 


(Guaranteed! 
Your money 


back if you are 


not satisfied 


It Explains 
and Shows 


The principles of ice-making 
and mechanical refrigeration. 
How to handle, repair and 
operate an ice or refrigeration 
plant. How to test for water by 
evaporation. Effects of am- 
monia on pipes. Lubrication of 
refrigerating machinery. How 
to charge the system with 
ammonia. 


How to calculate the horse 
power of tubular or flue boilers. 
How to calculate the proper 
sized boiler to furnish steam for 
a steam pipe. How to figure 
out the safe working pressure 
for boilers. How to figure the 
number of stay bolts required for 
a certain pressure, according to 
U. S. R. and H. S. B. I. Co. 
Safe working pressure that may 
be carried on boilers according 
to U. 8. rules. How to figure 
the capacity of air compressors, 
also the amount of air required 
by pneumatic tools. How water 
is pumped by air. 


How to care for and handle 
electric and hydraulic elevators. 
How to figure the safe load for 
hoisting cables and how to care 
for them. 

A great many tables are given 
covering all sorts of steam and 
electrical matters, so that imme- 
diate reference can be made and 
an answer found without figuring. 

Over twenty pages are devoted 
to questions, with the answers, 
that are usually asked an 
engineer when applying for a 
license. 
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Just At The 
Surface 


The Buckeye Boiler Skimmer 


‘‘In Bad Scale, or with Tubes 
Chuck Full, the Weinland 
Mechanical Cleaner is 
THE Machine.”’ 


We recently shipped a Weinland Mechanical 
Cleaner to Mr. J. L. Ziegler, Chief Engineer, 
MERCHANTS ICE & COLD STORAGE CO., 
Ios Angeles, Cal., and after cleaning his Geary 
boiler 1n record time, he wrote us that he would 
take the machine. Since then, he has ordered 
another Weinland for cleaning his condenser 
tubes. 


floats—rising and falling with the 
water level and continually draw- 
ing off the scale-forming impuri- 
ties before they have a chance to 
deposit in the tubes. 


Think of saving barrel after 
barrel of chemicals and_ being 
relieved of all scale trouble. 


Buckeye Boiler Skimmer Co. 
South End, Toledo, Ohio. 


How thick was the scale and how long did it 
take to clean tubes the last time you cleaned 
your boilers? 


If scale does not accumulate in your tubes 
very rapidly, but the boiler has not been cleaned 
out for some time, it would pay you to have the 
tubes first cleaned out thoroughly with a Wein- 
land Mechanical Cleaner and thereafter to use the 
WEINLAND WING HEAD TURBINE, which 
is unexcelled for medium and light scale. 


RD-ARCHER 
OILER COMPOUND 


IRD-ARCHER COMPOUNDS 

B are the best possible boiler 

protection because they are 

made up specially for each case and 

recommended only after careful feed 

water analysis by experienced special- 
ists. 


If you have used BIRD-ARCHER 
COMPOUNDS you know that they 
are always good and reliable. You 
know that they are exactly adapted 
to their work and have virtues not 
found in other compounds. 


Never cut out tubes simply because they are 
full of scale. A WEINLAND MECHANICAL 
CLEANER will bore them out and a WEIN- 
LAND WING HEAD TURBINE will keep them 
clean at small expense.. 


We sell and rent machines, and clean boilers 
by contract. 

Write for treatise, “Boiler Scale and Its Re- 
moval,” also booklet describing our new Direct 
Driven Steam and Air Motor Cleaner as shown 
in the above picture. 


The Lagonda Mig. Co., 
Springfield, Ohio. 


New York Philadelphia _—_ Pittsburg Chicago San Francisco 
Birmingham Toledo London 


Don’t risk your boilers and make 
trouble for yourself by trying some in- 
inferior substitute. 


Write for our book, ‘‘Ten Questions 
for Steam Boiler Users.”’ 


The Bird-Archer Co., 


390 West Street, New York City. 
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The One Sure Way 
Promotion and Pay 


(Use Liberty Expense Reducers) 


What’s the use of a strainer that works all 
right for nine days and lets the pipes get 
choked with foreign matter on the 
tenth, while it is being cleaned ? 
The Liberty Twin Strainer works « 
continuously yearin and year 
out—one side straining while 
the other is being cleaned. 


Heavy 
Duty 
Turbine 
Cleaner 


Liberty Turbine Cleaners 
require just half as long 
to thoroughly clean your 
boiler tubes as cleaners 
of any other: make. 


They never injure a tube 
and will remove scale of 
any thickness. 


Liberty Oil Purifier 


Liberty Twin Strainer 


There’s mighty little oil 
wasted after a Liberty Oil 
Purifier is installed in the plant. 


‘Turbine The Liberty differs from other oil 
Fer ‘Light _ cleansing devices in that it refines the 
Scale 


oil instead of simply straining it. No 
water, bone dust or charcoal used. 


Send for the ‘‘Liberty’’ Catalogs 


Liberty Manufacturing Co. 


6509 Susquehanna St., Pittsburg, Pa. 
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“DEMON.” 


experiment. 


cutters. 


IF 


It takes a mighty strong twisting force, torque or pull to clean water tubes 
rapidly and perfectly. 

There never was a self-contained water-driven cleaner that could even approach 
the ‘‘DEMON” for power. 

Where does the ‘‘ DEMON” obtain its immense power? 
Press your thumb over the outlet of an open water faucet and see how soon the 
accumulating pressure of the water forces an opening. This ts the principle of the 


Here’s an illustration. 


After trying the above hold your thumb a half inch or so below the opening 
of the faucet and you discover the pressure is slight in comparison with the previous 
That is the princtple employed in every turbine cleaner, 

The “DEMON” uses every ounce of pressure directly upon rotary pistons. 
The water must rotate the pistons (and the cutter head) before it can escape. 
a 3” piston area and 100 lbs. water pressure it means 300 lbs. pull which reduced 
to practice causes a rapid crushing of all scale as it is caught under the steel roller 
Send for free trial proposition and don’t fail to read our folder No. 54 


With 


“Demon Cleaners vs. Other Cleaners,” or No. 56 on ““ DEMON” curved tube cleaner. 


The ‘Demon’ on the right of photo showiog over 40 
times the pulling power of the turbine Pump preesure 
100 Ibs. Reproduction of actual test, 


The “TORPEDO” holds the undisputed lead in 
the fire tube cleaner class. 

Just to show you that this cleaner can save you 
money—lots of it and it is the best and safest cleaner 
you ever saw, let us send you one on free trial. If you 
are satisfied it will pay you 200%, or more on the invest- 
ment buy it, if not send it back. 


Our circular No. 30 gives some interesting facts 
on cleaners. Want one? 


The “TORPEDO” 


THé “TORPEDO” 


Removes all scale from tubes of fire 
tube boilers. 

Saves 11 per cent of fuel for each 1 16 
inch of sca'e, 

Prolongs life of tubes, 

Saves compound. 

Centers itse fin tube. 

Strikes same in every direction. 

Stroke limited and cushioned. 

Does not hammer but vibrates the tube. 

's absolutely safe and easily operated. 

Has but one moving part. 

Will last a lifetime. 


The General Specialty Co., 887 Niagara Street, Buffalo, New York. 


Better Be aa 
Safe 
Than 

Sorry 


Will you be the 
next to place re- 


liance in this water 


‘a6. MAY 3.87. APL.21.9 


column ? 55,000 
engineers are trust- 
ing the safety of 


their plants to its 


Oct. 7.84. AP'L.20. 


efficiency and it 2 
has never failed{ 
one, T 
CATALOG ? 


The | 
Reliance Gauge 
Column Co. 

75 E. Prospect Street 


Cleveland, Ohio 


The Vigilant 
Feed-Water Regulator 


for steam boilers was the first in the 
field, and has the longest and best record 
of any of these devices. « 


Costs Less to Operate and Maintain 


Constructed on a different and better 
principle than any other. 
Investigate it and the 


FULTON PUMP GOVERNOR 


and send for latest catalogue with list of 
users. 

A guarantee from a responsible firm 
every machine. 


THE GHAPLIN-FULTON MF6. CO. 


J.S. Ward St. Pittsburg, Pa. 


THE 


BERRY 


Safety 
Automatic 


Feed Water . 
REGULATOR 


Chester, Penn, 


Metropolitan Office, 136 Liberty 8t., New York City. 


102 
| i 
| 
| 
| 
> 
ACTION 
ra, 


POWER AND THE ENGINEER. 103 


When You Buy 
Get the 


CLIMAX 


BOILER 


Compact--generates great power in small 
space. Safe--no large surfaces exposed to 
steam pressure Economical--generates more 
steam per pound of coal than any other 
boiler. Sizes from 50 to 1,000 h.p. Youshould 
fq have our booklet. Get it. 


The Morrin 
Climax Boiler Co. 


if Main Office: 240 Lorraine St., Works: Smith 
m4 Lorraine, Court and Creamer Sts. 


Telephone 243 Hamilton 


Brooklyn, N. Y. 


Compound 


LOCAL SALES OFFICES: 


New YorkE.N Y., Hudson Term’] Bldg. San FRANcIscO, CAL., Crocker Bldg. 
PHILADEL: DHIAsPA., Pennsylvania Bldg. PORTLAND, ORE , Wells Bidg. 
Sr. Louis, Mo,, 3rd Nat'l Bank Bldg. ATLANTA, GA., Candler Bld 

SaLT LAKE City, UTAH. Dooly Bldg. CHICAGO, ( ommercial Nat. Bank Bldg. 
PrITTsBURG, Pa., Frick Bld NEw ORLEANS, LA, Maison Blanche. 
DENVER, COLO., Majestic Bidg. SEATTLE, WASH., Alaska Bldg. 


A PROPERLY SOFTENED WATER 
WILL SAVE 


Fuel, 
Repairs, 


Bills 
AND 
DOUBLE THE 
LIFE OFA 
BOILER 


Such a WATER can 
be automatically ob- 
tained by the useof a 


BARTLETT WATER SOFTENER 


no matter how hard the water is 
originally. Write. 


Manufactured by 


Northern Water Softener Company, 
Madison, Wis. 


HEINE BOILERS 


(Water Tube) 


All flange steel construction. 
Shipped from the shop completed. 


BUILT ONLY BY THE 


Heine Safety Boiler Co. 
ST. LOUIS, MO. 


Monarch Steam 
Flue Blower 


keeps boiler tubes absolutely 
clean by blowing the soot in 
the direction of the natural 
draft, to the front of boiler 
and out through the chimney. 
All the tubes are cleaned in 
5 minutes with no loss of 
time, steam pressure or fuel. 
This is the only correct de- 
vice made for the purpose. 


CIRCULAR? 


The Monarch Steam Blower Co. 
Troy, New York 


What Are Your Boilers Doing? 


Are you getting the best economy ? 
Is your coal best fitted for your purpose ? 
Can You Tell Your Evaporation ? 


DETROIT METER 


Will Give You a Continuous Record of 
Your Boiler Feed Water 
Built in all sizes for all requirements of power 
_ Plants, heating companies and for 
measuring any liquid, 


CENTRAL STATION STEAM COMPANY 
Detroit, Mich., U.S. A. 


SEND FOR CATALOG. 
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THE RUST 


WATER TUBE 


BOILER 


SAFE, SIMPLE, DURABLE, 
ECONOMICAL, ACCESSIBLE 
Write for Report of Tests by William Kent. 


THE RUST BOILER CO,, 
PITTSBURGH, PENNA. 


THE Rust ENGINEERING Co. . Birmingham, Ala. 
Southern Agents New Orleans, La. 


PARKER BOILER CO. 


WATER TUBE BOILERS—SUPERHEATERS. 


PHILADELPHIA, PENNA. 


New York—Pittsburg—Chicago—Denver—San Francisco. 


Foster Superheaters 


Insure uniform stroke of direct acting pumps. 


POWER SPECIALTY 
111 BROADWAY, NEW YORK. 


FRANKLIN 
BY 


FRANKLIN 
BOILER 
WORKS 

Cco., 

TROY, N.Y. 


SALES OFFICE 
39 Cortlandt St.; 
New York, N. Y. 


STEADY WATER LEVEL 


rapid circulation, ac- 
cessibility for clean- 
ing and inspection and 
the largest heating 
make Vogt 


superlatively 


surface 
Boilers 
efficient. 


Write. 


Morison Suspension Furnaces 


For Land and Marine Boilers 
also—FOX CORRUGATED FURNACES. 


Uniform 
Thickness 


Easily Cleaned 


KEWANEE 
BOILERS 


Are Boilers of 
CHARACTER 


Unexcelled 


Strength ble. 


Man By 


The Continental Iron Works 


Near 10th and 23d Ferries, 
West and Calyer Streets. 


Brooklyn, N. Y. 


They bear the mark of superiority. They are built by 
for mechanics, are strong, solid, substantial, efficient, dura- 
Have the name KEWANEE in your specifications. 


KEWANEE BOILER COMPANY 


KEWANEE, ILLINOIS. 


Edge Moor Boilers 


-— WATER TUBE 
EDGE MOOR IRON CO., Edge Moor, Delaware 


No Contraction of 
Area at Drum 
Connection. 


Send for Catalog S. 
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Philadelphia 


PLE OTO 
& 


WATER TO BONERS 
+ 


OR FLTER = 
1QMASTE 


THE KEYSTONE 


Pressure Filter System 


is sold under this positive guar- 
antee: - 

That it will remove all vege- 
table and mineral impurities 
from any water. _ 

That boilers using feed water 
so treated will remain free from 
foaming, scale or corrosion. 

That if the KEYSTONE 
PRESSURE FILTER SYS- 
TEM fails to fulfill these condi- 
tions it will be removed without 
cost to the customer. 


OPERATION. 


The diagram above shows a complete 
installation. Observe its compactness, 
and the absence of settling tanks or 
other cumbersome accessories. Its ope- 
ration is absolutely positive. Nothing 
is left to chance. The water to be puri- 
fied is subjected to careful chemical ana- 
lysis; its dissolved impurities determined 
and a chemical agent provided that will 
precipitate itself and the dissolved im- 
purities together, as insoluble matter. 
In this form it is filtered out together 
with the suspended impurities, leaving a 
pure, harmless water to enter the boilers. 

Complete information supplied on 
request. 


The Keystone Chemical Mfg. Co. 
San Francisco 


Chicago 


SILTERED WATER £0 ERS 


CHEMICAL TAN 
\\ 


The Basis 
Economy 


in any power plant is the boiler 
system. If you appreciate that 
fact you will do well to inves- 
tigate 


Our Safety Water 
Tube Boiler 


Built for any pressure from 125 


to 300 pounds. Meets all the 
high duty requirements of 
modern triple and quadruple ex- 
pansion and compound engines. 
Perfect circulation, remarkable 
economy, and freedom to expand 
and contract, are features. 


Ask for illustrated catalog and 
latest test report. 


Oil Well Supply Co., 
Pittsburgh, Pa. 


Boiler Works Dep’t., - - OSWEGO, N. Y. 
Branch Offices—NEW YORK, PHILADELPHIA. 
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THE BABCOCK ® WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEATERS-—-MECHANICAL STOKERS 


Barberton, Ohio — WORKHS — Bayonne, N. J. 


. BRANGH OFFIGES 
Boston— Delta Building DENVER—435 Seventeenth Street 
PHILADELPHIA—North American Building Sat LAKE City—Atlas Block 
SAN FraNcisco—99 First Street Cuicaco—Marquette Building 
PirrspurG—Farmers Deposit Nat. Bank Building ATLANTA, Ga.—Candler Building 
New OrLEANS—533 Baronne Street CLEVELAND—New England Building 


Mexico Ciry—7 Avenida Jurez 
Havana, CuBA—1164 Calle de la Habana 
Los ANGELES—Trust Building 

CINCINNATI—Traction Building 


Water Tube Boilers York Manufacturing Co. 


All Wrought Steel 
Construction 


Ask for New Catalog P. W. 


ESTABLISHED 1865. 


E. KEELER CO. 


Williamsport, Pa. 


New York, Philadelphia, 
Chicago, San Francisco, 
Wilkesbarre and New 
Orleans. 


York, Pennsylvania 


We manufacture all 
machinery and parts 
needed to equip a 
com lete Ice or Re- 
frigerating plant— 


Machities, Conden- 


sers, Tanks, Cans, 
Coolers, Piping, 


Boilers and Am- 


monia Fittiags. 


ofallkinds. Weem- 
ploy over 1,250 men 
in the manufacture 
of Ice and Refrigerat- 
ing Machinery ex- 
clusively. Catalogue 
sent upon request. 


Robb-Mumford| ICE MACHINE 
Water Tube Boiler 


Satisfaction 


That absolute knowledge that your ice ma- 
chine is producing full capacity at the mini- 
mum expense; that there is no danger of shut 
downs for repairs—this is the result of using 
Triumph machinery. 


The Palmyra Ice Co., Palmyra, Mo., state— 
“The machine is a light steam user and the 
construction is such as to guarantee long life . 
with light repair bills. 
bills during the past season have been nothing 
and the machine has been used constantly all 
summer night and day up to Dec. Ist. Were 
we in need of another machine, we would 
duplicate it.” 


In fact, our repair 


Free expansion of tubes—Perfect In addition to ovr unequaled compressor con- 
water circulation—Dry or super- struction, remember we also provide you 
heated Steam—Half the usual “The fittings that don't leak.” 
number of handholes. . Let us send you catalog “Triumph Originality,” - 


Robb-Mumford Boiler Co.. THE TRIUMPH ICE MACHINE CO. 
South Framingham, Mass. Cincinnati, Ohio, U. S. A. 


. New York Office, 90 West Street. 
Built in Canada by Robb Engineering Co., Ltd., Amherst, N. 8, 
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TRIUMPH 


INDUCTION 


MOTORS 


HIGH EFFICIENCY 
HIGH POWER FACTOR 
| COOL RUNNING 


H. P. 


10 H.P., 220 V., 3 H.P., 1200 R. P.M. 


Triumph Electric Co., 


Main Office and Works: 


CINCINNATI, OHIO 
BRANCHES IN ALL LARGE CITIES 


FLECTRIC WORM 


Service 


from Type A Transformers demonstrates 
their superior qualities. 


15 kK. W. Type Transformer 


Their construction embodies correct proportion of cop- 
per loss to core loss for average Central Station load and 
a distinctive arrangement of iron, copper and insulation 
in the transformer to obtain the most economical oper- 
ation. 


The only transformer which gives as good service as a 
Type A Transformer is another Type A Transformer. 


Get all the facts in Bulletin 1096 ... 


SALES Main Office: IN MOST 


orrices Fort Wayne, Ind. cities 


The overload capacity. of G-W electric 
generators makes them popular with the 
engineer. In emergencies they do better 
Bulletin 80M 


° describes our D. C. machines. 


than is expected of them. 


GROGKER-WHEELER GOMPANY 
Ampere, N. J. 


C @ C MOTOR 


Well adapted for Driving 
Pumps, Ventilating Fans 
in Shafts or Flues, Large 
Drill Presses, etc. The 
compactness of € @ C 
Motors is due to the use 
of Steel Magnets of the 
highest grade, and perfect 
armature ventilation. 


The C @ C Electric Co. 


General Office and Works, GARWOOD, N, J. 


New York, 149 Broadway. Philadelphia, West End Trust Bldg. 
Boston, H. A. Howard, 10 Postoffice Square, Agencies in all principal cities, 


“This Engine Runs 200 
Revolutions per Minute 


High speeds; high pressures; unsurpassed 
economy; low repairs; the most perfcct 
valve motion; low cost per engine horse 
power; still lower generator cost. The 
first Corliss engine we ever built run 26 
years at the rate of 11 hours perday. It 
is still absolutely perfect and is the en- 
gine we show prospective buyers. Bet- 
terinvestigate our engine records, 


CATALOG FREE 


CLARK BROS. CO. 


Belmont, N. Y. 
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SOUTHWARK FOUNDRY 
AND MACHINE CO. 


PHILADELPHIA, PA. 
Our type of BLOWING ENGINES for Blast 


Furnaces and Bessemer Steel Works is largely used in 
the United States and Europe. 

Built of vertical and horizontal pattern; simple and 
compound steamends; and air cylinders fitted with our 
patented grid-iron valves which make it possibleto operate 
at higher speeds than with the usual form of air valve. 

CATALOG UPON APPLICATION. 


For Public Buildings, 
Office Buildings 
and Factories. 


This compact machine is the 
best known means of illumin- 
ation. 

In operation it is steady, safe 
and clean, but its principal ad- 
vantage lies in low cost of operation and extreme durability, 

Requires very little attcntion and furnishes a better light 
cheaper than you can buy it from the mains. 

Write for full details. 


Engberg’s Electric & Mechanical Works, ST JOSEPH, 


Refrigerating and 


THE VILTER MFG. CO. 


CORLISS ENGINES 


Ice Making Machinery 


910 Cl.nton St., Milwaukee, Wis. 


REEVES 


Engines have been tried and found 
true—let us tell you more about them. 


REEVES ENGINE & MACHINE Co. 


Main Office and Works—Trenton, N. J. 


IDE 
“IDEAL” 


Good Engines 
for every power 
purpose. Ask 
—| for Catalog. 
Watertown 
Engine Co., 
Watertown, N. Y. 


We Manufacture 
AN ECONOMICAL Fs 
AND DURABLE 
ROTARY ENGINE 

Send for Catalogue. — a 


Ball-Cooley Engineering Co. 


316 HUDSON ST., NEW YORK CITY and 159 GREEN ST., BOSTON. 


De LaVergne Machine Co. 
NEW YORK 
KOERTING GAS ENGINES 
Hornsby-Akroyd Oil Engines, Refrigerating and 
Ice Making Machinery 


“EXPENSIVE” 


Only in the same sense that Government bonds are. 
When you buy a 


SHEPHERD ENGINE 


you pay a slight premium for the assurance A future 
economy, efficiency and reliability. CATALOG ? 


SHEPHERD ENGINEERING CO., ciel Pa. 


oi" Ohio Corliss Engine 


For hard work, heavy loads and 

high-speed, the Okio shows close 

® regulation and runs smoothly and 
quietly. 


THE GRIFFITH & WEDGE CO. 


Est. 1840. ZANESVILLE, OHIO 


THE BALL 
ENGINE CO. 
ERIE, PA. 


Warm Weather Fans 


B. F. STURTEVANT CO., Boston, Mass. 
General Office and Works—Hyde Park, Mass. 
NEW YORK PHILADELPHIA CHICAGO CINCINNATI LONDON 


oe Your Power Plant Auxiliaries With Northern Motors 


Power plant auxiliaries require trustworthy power. 
Northern Motors meet this requirement exactly. Yiu 
can always rely On your pumps, conveyors, blowers, 
etc, as far as the power is concerned, if driven by 
Northern Machines. 

Write for Bulletin No. 850. 971 


Northern Electrical Mfg. Co. fieciricat Machinery Madison, Wis. 


4 
' 
108 
ay, 
A, 
i 
| 
35 TO'S00 H.P USING PRODUCER GAS BUF FALO.NY 


July 28, 1908. POWER AND THE ENGINEER. 


109 


BUCKEYE ENGINE COMPANY, 
SALEM, OHIO 


BUILDERS OF HIGH CLASS 


STEAM AND GAS ENGINES 


HIGH IN DUTY, SUPERIOR IN REGULATION 
AND 


ABSOLUTELY RELIABLE 
L CORRESPOND WITH US BEFORE PURCHASING 


CATALOGS ON APPLICATION 


WARREN GAS ENGINES 


Horizontal and Vertical 
Types up to 700 H, P., 


NOT AN EXPERIMENT 


Economy and Reliability Have Been 
Demonstrated by Actual Service 


FULLY GUARANTEED 


For All Street Railway, Electric 
Light and Power Requirements 


STRUTHERS-WELLS COMPANY, 
Cortlandt Street. House Building. WARREN, PENNA. 


Rice & Sargent 
Corliss Engines 


Silent Reunning— 


Noise means waste energy. 


PROVIDENCE ENGINEERING WORKS, 


New York Office, 42 Broadway. Main Office and Works, Providence, R. I. 


OneHourPer Year, 
Mr. Engineer, 


will keep this engine steam 
tight for a quarter century. 
The time you save will easi- 
ly pay for the engine. 


WRITE. 
Fitchburg Steam Engine Co. 
Geo. H. Conner, 509 Mutual Life Bldg., Philadelphia. E. H. Ludeman & Co., 165 Broadway, New York 


H. J. Gebhardt, 1419 Fisher Bldg., Chicago. W.C. Teas, Chattanooga, Tennessee. ‘ Fitchburg, Mass. 
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Skinner Engines 


CENTER CRANK 
SIDE CRANK 
SINGLE and FOUR VALVE 


SIDE CRANK wnt SKinner Engine Co., 
Erie, Pa. 


Exceptional 


for economy, reliability and 
high efficiency has been made 
by the Cooper Corliss En- 
gine in electric lighting, rail- 
way, rolling mill and general 
power plant service. 


The C. & G. Cooper Co., 


Mount Vernon, Ohio. 


; BRANCH OFFICES: 

New York, 918 Bowling Green Bldg.; Boston, 41i 
Weld Bldg.; Pittsburg, 604 Frick Bldg.; Philadeiphia, 
ast Drexel Bldg.; Atlanta, 310 Candler Bldg.; Charlotte, 
i N. C., Court House Square; Chicago, 1539 First Nat’l 
Bank Building. 


| The McEwen Engine 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 
Steam Turbine 
Centrifugal Pumps 
Electric-Motor 
Centrifugal Pumps 


De Laval Turbine-Driven Series Pump. Send for Gata ‘ 
RIDGWAY DYNAMO @ ENGINE CoO., nd for Gatatng 20 


DE LAVAL STEAM TURBINE CO., Trenton, N. J. 


RIVERSIDE 


Engines are the standard American 
Gas Engine. They have the reli- 
ability of a steam engine, che great- 
est accessibility, are extremely sim- K 
ple and are economical to operate. 


Built in all types, single cylinder, 
single acting to twin tandem double 
acting, 40 to 2,500 H. P. 


Riverside Engine Co., 


e 
Oil City, Pa. 
Riverside Heavy Duty Single Acting Tandem Gas Engine (ClassC) ~* 
New York, 50 Church 8t. | Pittsburg, Keenan Bldg. Cleveland, Ohio, Holbeck Co., 924 Rockefeller Bldg, Fitchburg, Mass., Brown-Russell Co, 
Atlante, W. E, Austin Co., Candler Bldg. Ind!anapolis, F, Louis Egan, 1130 Congress Ave. a 
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Robt. 


Wetherill Co. 


INCORPORATED 
CHESTER, PENNSYLVANIA 


CORLISS ENCINES 
perry saretY BROILERS. power puants 


On the one hand 


You can dismantle your en- 
gine, ship away the parts, 
wait a week or more, get 
them back, reset, and start 
work again—if the bill don’t 
break you—or 


Write for 
“Hints to Engineers.” 


On the other hand 


We will send men and port- 
able tools, do the work in 
one night and you start up 
next morning as usual with- 
out loss of one work-day 
hour. We'll save money tor 
you. 


REBORING A 30" FITCHBURG ENGINE CYLINDER, 


Ammonia Cylinders indicated. 


H. B. Underwood & Co., 


Estab. 


1870 


1021 Hamilton St., Phila., Pa. 


ENGINE AND BOILER BARGAINS 


ENGINES 
16 x 32 Buckeye, Automatic 
14 x 24 Atlas, Automatic 
134 x 15 Taylor, Automatic 
12 x 18 Brownell, Automatic 
12 x 14 Green, Automatic 
12x12 N. Y. Safety, Automatic 


Also large assortment of Automatic and Throttling Engines of 
other sizes. 


20 x 42 Allis, Corliss 

18 x 42 Hamilton Corliss . 
18 x 36 Wright, Corliss 

14 x 24 Wright, Corliss 

12 x 24 Wetherill, Corliss 
10 x 30 Hamilton, Corliss 


BOILERS 
84 x 18, 78 x 16, 72 x 18 High Pressure, 72 x 16, 66 x 16 and smaller 
sizes of Horizontal Tubular Boilers, also Vertical and Fire Box 
Boilers from 5 to 60 H. P. 
Heaters, Pumps, Tanks, Saw Mills, Iron Working Too’s, etc , etc. 
Write for bargain list. 


We are the sole manufacturers ofthe celebrated ‘‘Leader’”’ 
Injectors and Jet Pumps. 
THE RANDLE MACHINERY CO. 
1768 Powers &St., CINCINNATI, OHIO. 


Lammert & Mann 


Engineers and 
Machinists 


157 S. Jefferson Street, CHICAGO 


WE MAKE A SPECIALTY OF 
Corliss Engine Repairs. 
General Jobbing. 
Pumps, etc., all kinds 
Pulleys, Hangers, Shafting, etc. 


Engines Indicated. 
Repairing Engines. 
Special Machinery. 
Oil Dash Pots. 


‘“ERIECO”’ 


SELF OILED 


from a trough in the oil-tight frame, 
the lubricant is forced to all bearings, 
without churning, but in such quantities as to 
absolutely prevent undue heating of any part. 


ENGINES 


AUTOMATIC 


and absolutely reliable by reason of a 
governor so constructed that the 
engine will neither race when the load is taken off, 
nor slacken speed when the load is increased. 


CATALOG? 


ERIE MANUFACTURING @ SUPPLY COMPANY, 
1203 PEACH STREET, ERIE, PA. 
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is a feature found only in Westinghouse 
Rotaries; it results in 


High Efficiency, 
Perfect Regulation 


Minimum Floor Space 


Ask nearest office for particulars 


For Light and Power Service 
The Synchronous Regulator 


1000-K. W. Westinghouse Rotary Converter 
with Synchronous Regulator. 


Westinghouse Electric & Mfg. Co. 


Atlanta Buffalo Cleveland Detroit 
Baltimore Chicago Dallas Kansas City 
Boston Cincinnati Denver Los Angeles 


Canada: Canadian Westinghouse Co,. Ltd , Hamilton, Ontario. 


Mexico: G. & O. Braniff & Co., City of Mexico. 


Minneapolis Philadelphia Salt Lake City 
New Orleans Pittsburgh San Francisco 
New York St. Lonis Seattle 


Syracuse 


Bates Vertical Automatic High Speed 
Engine for connection to Pumps. Espe- 
cially adapted for 


WATER WORKS, IRRIGATION 


and other places where it is desired to 
move a large volume of water at small 
expense. 


CATALOG FOR THE ASKING. 
BATES MACHINE CoO., Joliet, Ill. 


YOURS 


ON _ A MINUTE’S NOTICE 


We have for immediate delivery: 


One 18-irich by 42-inch girder frame engine, 
left hand, 90 revolutions, rated at 250 h.p.; 
wheel 14-ft. diameter by 48-inch face. 

One 19-inch by 42-inch girder frame engine, 
right hand, 100 revolutions, rated at 280 h.p.; 
wheel 14-ft. diameter by 33-inch face. 


The above are NEW engines. 


One 14-ft. diameter by 28-inch face pulley, 
turned for belt. Hub bored 1l-inches diam- 
eter. Wheel weighs 15,000 pounds. 


Get busy and communicate with us. 


FITCHBURG, MASS. 
Chicago Representative—Frank H. Ponp & Co., Fisher Bldg. 
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A PERFECT 
COMPOUND ENGINE 


Engineers have long sought a type of compound 
engine which could be substituted for the simple auto- 
matic engine for driving electric light generators and sim- 
ple work. The possible steam economy of 25% or so to 
be gained by compounding seemed to make the quest 
worth while. However, most of the compound engines 
proposed for this work have hitherto had shortcomings 
which overbalanced, at least in part, the advantage of 
smaller steam consumption. 

Tandem compounds occupy too much room and re- 
quire large foundations. There are no advantages in the 
way of more even turning moment or better balancing. 

Cross compounds meet with the same objections, but 
in a more aggravated form, as to expense for foundations 
and space; further the weight and cost of base castings 
is practically doubled. Cross compounds are no easier to 
balance than are simple engines. 

The ideal solution of the problem has been arrived at, 
however, in the AMERICAN BALL ANGLE COM- 
POUND ENGINE. The floor space occupied is no 
larger than would be required for a simple automatic 
engine of the same power. Placing two cylinders at right 
angles permits accurate balancing in all directions. It is 
impossible to exactly balance the reciprocating parts in a 
single cylinder engine without introducing an unbalanced 
condition in a direction at right angles to the piston 
travel, but in the ANGLE COMPOUND the balancing is 
perfect. Two cylinders at right angles give a more even 
turning moment, and because of this there is less friction 
upon the bearings and pins and alternators driven by 
ANGLE COMPOUNDS will run parallel without any 
trouble and without use of heavy wheels. 

If you are in any way interested in engine perform- 
ance, it will be worth your while to send for our hand- 
somely illustrated Bulletin No. 14, explaining all details 
of this remarkable engine. 


AMERICAN ENGINE CO., 


22 Raritan Ave., Bound Brook, N. J. 


Small Curtis 
Turbines are Simple 
and Compact. 


The Curtis Turbine Generating Unit with switchboard 
forms the most compact and easily operated set ever 
placed at the service of the small plant engineer. 


The Small Curtis Steam Turbine Unit easily leads 
other types of generating apparatus in simplicity 
and compactness of design and construction. 


The revolving parts consist simply of a shaft, 
a group of turbine wheels, an armature and a 
governor—and that’s all. 

There is no flywheel, no piston, piston rod, cross 
head, wrist pin, connecting rod, crank, eccen- 
tric, dashpot, rocker arm or other trouble 
maker. 


Until this Curtis Turbine Generator was de- 
veloped, the vertical reciprocating steam engine 
set of the marine type was the most compact 
set in general use 


But 


The turbine sets require only about half the 
cubical space required by vertical engines of the 
same capacity, and less than half the floor 
space of a horizontal engine. 


General Electric Company 


Principal Office: Schenectady, N. Y. 
New York Office: 30 Church St. 


Sales Offices in all large cities. 
1280 


POWER AND THE ENGINEER. 


Gas Engine 
Suction Producer Plant 


The above cut shows one of the direct connected units in the 
Power Plant of the M. & St. L. R’y shops—where we have 
four different Engines. 


“This Engine ran day and night without a single stop for 
92 days—when shut down for examination was in perfect 
condition.”—F rom operator's report. 


How about reliability ? 


Minneapolis Steel and Machinery Co., 


Minneapolis, Minn. 


114 July 28, 1908. 
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jrease 


That’s the proportion between the two for an equal amount of work— 
and ‘“‘Keystone’’ will require but one fiftieth as much attention. Be- 
sides that tremendous saving, our Grease does not melt and run away, 
or collect dirt or grit, and it is 


Not Affected By Extremes 
Of Heat Or Cold 


All the disadvantages of oil lubrication are overcome by Keystone 
Grease and friction is practically eliminated by its use. Every par- 
ticle of it is used and no sediment or gum remains in the bearings— 
this, because ‘‘Keystone”’ is absolutely pure and contains no harmful 
ingredients. 


No other lubricant approaches our Grease in either efficiency or econ- 
omy. It is the one you have been looking for. 


See our Advertisement on page three. 


Keystone Lubricating 


Department B. 


PHILADELPHIA, PA. 


New England Office, 10 Oliver St., Boston, Mass. Southern Office, 610 Chartres St., New Orleans, La. 
Chicago Office, 1210 Tacoma Bldg. New York City Office, 96 Warren Street. 
Northwestern Office, 502 McPhee Building, Denver. San Francisco Office and Warehouse, 268 Market Street: 
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PACKING 


will please you as it does other engineers because it reduces 
the labor of repacking less than one-half. It is not hard to 
understand how this is possible when you examine the pack- 
ing and find that it is made entirely of mineral substance, and 
that every strand carries its own lubricant. 

Braided (round and square) for large valves. 

Twist (!/.”, 3/16” and '/,” on 1 fb. spools) for small valves. 

Send for FREE working samples and be convinced. 


GREENE, TWEED & GCO., 


Sole Manufacturers. 


109 Duane St., NEW YORK. 


THE BRISTOL COMPANY STARRETT 
SPEED INDICATORS 


Recording Instruments OR REVOLUTION COUNTERS 


FoR No, 104.—This indicator may be 
PRESSURE run at the highest speed required without 
heating. The working parts are encased. 

TEMPERATURE Dial has two rows of figures, reading right 
AND or left as the shaft may run. Steel 
ELECTRICITY pointed spindle with rubber tips for both 
pointed and centered shafts. The (0) 
mark may be instantly setat starting point. 


Price,Postpaid,$1.00 


No. 107.—Has 
all the good points of 
the above, and in 
| addition has a hard 
Wm. H. Bristol rubber handle for in- 
Shunt Ammeters ery. It also automatically registers 
—And— the number of revolutions up to 5,000, 
Bristol's / thus relieving the mind from keeping 
Recording Pressure | 
pon — Price, Postpaid, $3.00 


Vacuum Gauges For Power Plants Send for Free Catalogue, No. 17-R, of Fine Too 


The BRISTOL CO., Waterbury, Conn. a ™ The L. S. Starrett Co. 


BRANCH OFFICES 
114 Liberty &t , NEW YORK. 753 Manadnock Building, CHICAGO. Athol, Mass., U. S. A. 
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